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OBSERVATIONS ON THE NESTING HABITS OF SOME 
DIGGER WASPS 


(Sphecidae: Hymenoptera) 


R. W. STRANDTMANN, 


University of Texas, Medical Branch, 
Galveston, Texas 


I wish to express my appreciation to Dr. H. A. Scullen of Oregon 
State College for determining the three species of Cerceris, to Dr. Don 
Murray for determining the two species of Sphex, to Dr. H. J. Reinhart 
of the Texas Agricultural Experiment Station for his determinations 
of the Diptera, and to J. N. Knull and Mrs. D. J. Knull of Ohio State 
University for determining the beetle and homopterous hosts 
respectively. 

Figures 1-3 were drawn with the aid of the camera lucida but not 
to the same scale. Figures 5-10 were redrawn from sketches made 
in the field. 


Tachytes mandibularis Patton 
Figures 1-4 

Several nests of this species were discovered near Columbus, Ohio, 
on July 18, 1943. They were found on a railroad right-of-way at a 
place where the bed of the railroad had been cut through a rise in the 
terrain, the banks sloping up on each side. The nests were near the 
top of the slope. The soil was a yellow clay, covered by about two 
inches of cinders and soot from passing locomotives. Needless to say, 
the mounds of yellow clay excavated by the wasps were very conspicuous 
on this black background. 

A short, nearly vertical tunnel was found in the center of each pile 
of excavated dirt. The entrance of the tunnel was built into a low 
chimney; the other end of the tunnel had two or more side tunnels, 
each ending in an enlarged cell. As soon as a cell was completely 
stocked the tunnel leading from it to the main entrance was filled with 
dirt and a new tunnel was dug. The cells varied in depth from four 
to about six or seven inches. 

Altogether I dug up about eight nests, finding from two to four 
cells in each. Each cell was stocked with from six to nine nymphs 
of a green, long-horned grasshopper which, within a cell, were all 
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Tachytes mandibularis Patton 


FIGURE 1. Front view of head of mature larva. 2. Side view of matur> 
larva. 3. Egg attached to sternum of host. 





1945] Stranditmann: Nesting Habits of Wasps 307 


orientated in the same direction. All showed movements of the palpi 
and antennae when stimulated. About half the cells had an unhatched 
egg on one of the grasshoppers, the others had wasp larvae of varying 
sizes, up to five millimeters. The wasp egg was always attached to the 
center of the prosternum, between the coxae, and extending to the 
left of the host (fig. 3). Apparently, the last grasshopper brought 
into the cell received the last egg laid. 

The contents of all cells were brought to the laboratory, placed 
separately in shallow depressions in moist sand and covered with an 
inverted, wide-mouthed, clear glass jar. They were left at room 
temperature and exposed to the light in the laboratory. Under these 
conditions, none of the eggs hatched but all larvae completed their 
growth and spun cocoons. 

The larva is white throughout its life, but the integument is not 
highly transparent. The thoracic legs are represented by cone-like 


FiGurE 4. Cocoons of Tachytes mandibularis. XX 2.2. 


projections, the two posterior pairs normally extend straight outward 
the anterior pair normally point upward, or dorsally. They are al" 
movable and apparently give some assistance in locomotion. The 
larva moves clumsily and seemingly without direction but it manages 
to find and consume every part of every grasshopper stored for it. 
The mandibles are strong, heavily sclerotized and darkened apically. 
The maxillae and labium are large, fleshy lobes but freely movable 
and used in feeding and in spinning the cocoon. The palpi are rep- 
resented by small, cylindrical processes borne at the tips of the labium 
and maxillae. Under high magnification the head, clypeus, labium, 
and maxillae show a few very small hairs, the rest of the body is appar- 
ently entirely naked. 

When full grown the wasp larva is about 19mm.long. Before starting 
the cocoon it spun a few silken strands and attached them across the 
top of the depression, forming a very loose cover. The cocoon proper 
begins as a silken thread around the middle of the larva and is built 
toward both ends. Grains of sand are embodied in the structure 
of the cocoon. The larva reaches out with her head, selects a grain 
of sand, rolls it around on the labium and maxillae and sticks it onto 
the edge of the growing cocoon. 

The cocoon is white and flexible while being made but within 24 
hours after completion it turns gray-brown and becomes brittle. This 
change in color may be due to the larva voiding the meconium and 
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spreading it over the inside of the cocoon. Cocoons dug up in the field 
were of the same consistency and color as those in the laboratory. 

The larvae completed their growth in three to four days; they were 
probably a day or two-old when collected. It always took two days 
to make the cocoon and another day for the cocoon to harden and 
change color. 


Chlorion atratum (Lepeletier) 
Figure 5 


About 5 P. M. (Prewar time) on the afternoon of July 1, 1928, near 
Commerce, Texas, while strolling through a weed-grown meadow, 
there came to my ear the very characteristic sound of a wasp at her 
work. By properly coordinating ear and eye, the wasp was soon 
located. At this time she had already thrown out quite a sizeable 
pile of diggings and her nest was nearing completion. She dug for about 
ten minutes longer, backing out with a load of sandy soil, dropping 
it a short distance from the entrance, scratching it back a little farther 
with her legs, and then crawling back into the hole to repeat the per- 
formance. She seemed in no hurry, all her actions being rather delib- 
erate. This may have been accounted for by the weather, which for a 
Texas afternoon, was fairly cool. 

Having finally dug the nest to her satisfaction, the wasp flew back 
and forth, and round and round the result of her labors, evidently to 
“fix” it in her mind. This done, she settled on a nearby weed stem 
and commenced cleaning her legs and antennae. Her toilette done to 
her satisfaction, she began a search for the grasshopper with which 
the nest would be provisioned. This search was made within a radius 
of five feet of the nest and in a leisurely manner. Her hunting was 
done on the wing. She would fly to a weed, circle it once or twice 
and proceed to the next, occasionally stopping to rest or to preen 
herself. 

During the course of the hunt, two grasshoppers were pounced 
upon but each time the orthopteran escaped unharmed, probably 
because the wasp decided at the last moment for a choicer morsel. 
The third grasshopper was what she wanted. She found it on a weed 
stem about a foot above the ground, landed on it with considerable 
vim, and tumbled to the ground with it. Evidently the vespine 
huntress stung and paralyzed the prey immediately for it never moved, 
except for twitchings of the antennae and tarsi. Here the wasp rested 
briefly. Then she straddled the grasshopper, grasped it by the head 
with her mandibles, and dragged it to her nest. The capture was made 
about four feet from the hole and the wasp, to get back, had to detour 
around many grass clumps and weed stems, but she nevertheless 
arrived unerringly, not having to stop and reconnoiter several times as 
sO many wasps often do. 

Having arrived at the nest, she placed her paralyzed victim on a 
low weed about three inches from the entrance of the hole and com- 
menced digging again. Either the prey was secured before the nest 
was finished, or there was something about the size or shape of the 
prey which necessitated further work on the nest. After about five 
minutes of digging, the hole was done to her satisfaction and she then 
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walked to the prey, dragged it to the entrance of the hole, dropped 
it there, crawled in, reappeared head first, grasped the grasshopper 
and dragged it down. In a few seconds the wasp was back and imme- 
diately began to fill the hole. This was done by scratching a little dirt 
into the hole with her legs, then crawling down to tamp it tight, coming 





FicurE 5. Nest of Chlorion atratum (Lep.). 6. Nest of Sphex nigricans 
(Dahl.). 7. Nest of Sphex placidus (Sm.). 8. Nest of Cerceris serripes Fabr. 
9. Nest of Cerceris rufinoda Cress. 10. Nest of Cerceris finitima Cresson. 


up to scratch down a little more dirt, crawling down to tamp it tight, 
and so on until the hole was filled. Once during the closing process 
the wasp spotted an Asilidae resting nearby and she routed it before 
continuing with her work. 

The wasp got the last bit of dirt for closing the hole by digging 
another hole close by. When the first hole was filled and smoothed 
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over to her satisfaction, she closed the second rather carelessly with 
dirt scratched up here and there. At this point I reached down and 
captured the wasp, thus relieving her of future toil. 

I now dug up the nest, which was about six inches long and ended 
in an elongated cell three and one-fourth inches below the surface. 
In the cell was the greenish, short-horned grasshopper, which was one 
inch long and about the third instar. The wasp egg was attached just 
above the coxa. It was about one-fourth inch long, whitish, curved 
and cylindrical. 


Sphex nigricans (Dahlbom) 
Figure 6 


September 14, 1942, near Columbus, Ohio. The nest of this wasp 
was located by the noise she made closing it. As this job was already 
nearly completed, I took the wasp immediately and dug up the nest. 
In it I found a large Catocala larva (Lepidoptera) with the wasp egg 
attached to the side of the second abdominal segment. The larva 
wriggled vigorously when pricked. The wasp egg was more than 
one-fourth inch long, slightly curved, somewhat club-shaped and 
attached to the host by the small end. The nest was dug in rather 
tight sandy-clay soil, was one and one-half inches deep and about two 
and one-half inches long. The host larva and attached egg were placed 
in a vial and plugged with moistened cotton. 

On the morning of September 17, the egg had hatched and in its 
place was a small, greenish, soft-looking larva, apparently attached 
to the host at the same point where the egg had been attached. On 
the morning of September 18 the larva had grown considerably but was 
still greenish in color. Its skin was highly transparent and the trachea 
and internal body movements were clearly visible. The host larva 
still showed signs of life when pricked on the posterior segment but 
pricking the anterior segments elicited no observable movements. On 
the morning of September 19, the tarva was whitish but the skin still 
transparent. It had never changed its position from the original 
point of attachment and apparently sucked the body juices of the host; 
at least, the integument was never eaten. 

On the morning of September 21, the wasp larva had begun its 
cocoon. This was pretty far advanced but the larva was still clearly 
visible within. The next morning, September 22, the cocoon was 
apparertly complete: a tovghly woven, fulvous non-transparent affair 
consisting of a thin, papery outer coverirg and a thicker, tough inner 
bag, with a loose network of silk strands between the two. 

The cocoon was spun inside the glass vial and the wasp larva had 
no access to soil or other material which it might otherwise have incor- 
porated into its cocoon. 

Sphex placidus (Smith) 
Figure 7 

A number of nests of this wasp were found in July, 1942, on an 

old golf green near Columbus, Ohio. They were all very shallow, not 


much more than an inch deep. The tunnel was vertical and ended in 
an enlarged, horizontal cell. 
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One wasp was observed digging her nest. The dirt after being dug 
loose was carried away on foot, sometimes as much as 12 inches from the 
entrance, and not always to the same place. She would back out with 
a load of dirt, turn around and walk forward, drop the dirt and walk 
back, having to crawl over or detour around grass and weed stems to 
do so. All her actions were unhurried. 

Another individual was seen filling her nest. This she did by 
picking up small pebbles within a radius of 3-4 inches of her nest, 
carrying them into the hole and pressing each one firmly into place. 
The pressing was accompanied by the characteristic humming noise 
made by digger wasps when they work. When the hole was nearly 
full she scratched loose sand into the opening and pressed it down 
with a small pebble held in her mandibles. This procedure was repeated 
several times, the wasp generally using the same pebble to tamp the 
sand down but occasionally the pebble would be left in place after 
tamping and the wasp then would hunt up a new pebble to tamp down 
the next layer of sand. 

After the surface was smoothed to her satisfaction, she attempted 
to fly away but was unable to do so.: Examination after capture 
showed that one fore-wing was missing. 

The nest was stocked with a single lepidopterous larva, a cut-worm 
(Noctuidae). The wasp egg was attached near the posterior end of the 
host, and attached to either end of the wasp egg were two small eggs 
(or so they appeared to be) probably of some parasites. Another nest 
in the near vicinity had a host larva of the same, or at least closely 
related species but the wasp egg in this case was attached at the thoracic 
region. 

Cerceris serripes Fabricius 
Figure 8 

On a rather cool, cloudy afternoon (August 5) I found a small pile 
of dirt, indicating the work of a digger wasp. This was on a de-turfed 
golf green near Columbus, Ohio. I took off about an inch of soil with 
the trowel and the wasp was seen but she hurriedly backed down. 
Near the end of the tunnel where the wasp could go back no farther, 
her face filled the hole and she made a low, humming noise but made 
no effort to scramble out and escape. Behind her, in the slightly 
enlarged cell, were 15 medium sized, black weevils, determined by 
Mr. Knull to be Calandra sp. These weevils were either dead or 
perfectly paralyzed as I could elicit no movement from them. 

The nest was between 5 and 6 inches long and 4 inches deep. It 
entered vertically but soon turned and continued down at about a 
45-degree angle, sloping to the west. The entrance had been closed 
from the inside. 

Cerceris rufinoda Cresson 
Figure 9 

A nest of this species was found June 29, 1942, near the Big Darby 
in Madison County, Ohio. It was dug in a tight gravelly-clay soil 
on a country road. The opening was bare, there being no pile of 
diggings near the entrance. The tunnel entered at a sharp angle, 
twisted corkscrew fashion to the right and then rather sharply down 
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to a total length of about 31% inches. The vertical depth was about 
2% inches. At the bottom I found 36 tiny, gray weevils which Mr. 
J. N. Knull very kindly identified for me as Tychius picirostris Fabr. 
These appeared to be dead but when exposed to the heat of the sun 
they all showed active movements of the legs and antennae. 

The wasp was taken the first time I saw it enter the hole so I have 
no idea how long it takes her to find and bring home one of these 
weevils. 


Cerceris finitima Cresson 
Figure 10 

Late on the afternoon of August 18, 1942, as I was hurrying home 
from a collecting trip, I saw a tiny wasp dive into a hole in the path 
and disappear from sight. I dug up the nest and found the wasp and 
9 tiny, black flea beetles. These were identified by J. N. Knull as 
Chaetocnema pulicaria Melsh. 

Some of these beetles were very much alive and would leap actively 
when touched. Others could not be induced to jump but all showed 
some movement. The nest, dug in rather tight, sandy-clay, was 2 
inches deep and ended in an enlarged cell. 

This observation was made on the dike separating the football 
stadium from the drill field at Ohio State University. 


Didineis texana (Cresson) 


A female of this species was seen running along the edge of a field 
of turnips near Carrizo Springs, Texas, on November 3, 1943. It was 
carrying a paralyzed Fulgoridae (Homoptera), which was very kindly 
identified for me by Mrs. D. J. Knull as Cixius stigmatus Say. 


Paramellinus bipunctatus (Say) 


This rather rare little wasp was found nesting in flower boxes at a 
Dallas (Texas) hospital, May 2, 1940. The flowers were watered at 
least once a day but the wasps were undismayed. As soon as the 
surface dried enough to become workable, they would dig open their 
holes and go back to work provisioning them. A few individuals were 
intercepted at the entrance of their nests and their prey taken from 
them. These were all one species, Cyrtolobus acutus V. D. (Homoptera) 
(determined by Mrs. D. J. Knull). Both immature and adult forms 
were used by the wasps and very likely also other species beside the 
one taken and identified. 

This wasp was originally described as Goryles bipunctatus. An 
excellent reproduction of it appears in Biol. Centr. Amer. Hym. 2, 
1890, Pl. V, figs. 11, lla, 11b. 


Bembicinus godmani (Cameron) 


Nesting colonies of these little Stizini were found in sandy places 
along a little stream near Ft. Davis, Texas, September 5 and 6, 1943. 
Nests were on an average about 5 inches long. They were dug in loose 
sand, entering at a low angle, about 30 degrees, and were always straight 
or very nearly so. 
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In starting a nest the loose surface sand is scratched away with the 
fore legs, the wasp throwing a steady stream under her body for a 
distance of 2-3 inches, but when moist sand is reached, it is carried 
out inalump. The wasp backs to the entrance with a pellet of sand 
held under her head, poises there a moment, then teeters the back end 
up and simultaneously tosses the little pellet back underneath her 
body, this sometimes as far as 3 or4inches. This done, she immediately 
pops back in and shortly reappears and repeats the performance. 

The nests are stored with leaf-hoppers (Homoptera). Specimens 
taken from the wasps as they arrived at their nests were: 5 adults of 
Kolla harti (Ball); 1 adult of Stirellus bicolor Van D.; 1 nymph of 
Exitianus sp.; and 1 nymph of Cuerna sp. 

The wasp brings in the prey on the wing, alights at the entrance of 
her nest and digs it open while holding the prey underneath her with 
her middle pair of legs. 

This species was originally described as Stizus godmani. Its close 
relationship to the Bembicini is indicated by the gregarious nesting 
habit, the similar method of digging and storing the nests, and the 
preference for loose, clean sand. 


Oxybelus quadrinotatus Say 


A number of nests of this wasp were found during the last week 
of June, 1942, in loose, cindery sand along the Pennsylvania R. R. 
near Upper Arlington, Columbus, Ohio. They were shallow, about 
2-3 inches long, and dug at about a 45-degree angle with the surface. 
The wasp always closed the nest when leaving, and when arriving, 
scratched open the entrance while holding the prey on her sting. The 
question of how Oxybelus holds her prey has been argued many times, 
but there is no doubt that the wasps I observed held the fly on the 
sting, not in the least supported by the hind legs; and they were carried 
down into the hole in this manner. The wasp flies in with her prey, 
and during flight she may use her hind legs to help hold her prey, I 
cannot say about that, but after settling to the ground the sting only 
is used for holding the fly. 

The Diptera dug out of the nests included Lucilia sp., Alphora sp. 
and Sarcophaga hunteri Hough. These were all kindly determined 
by Dr. H. J. Reinhart. 

Four or five small flies, evidently parasitic, hovered around these 
nests and frequently followed the wasp down as she entered with her 
prey. One of these was captured and sent to Dr. Reinhart who 
identified it as Senotania rubriventris Macquart. 


CHECKLIST OF THE COLEOPTEROUS INSECTS OF MEXICO, CENTRAL 
AMERICA, THE WEST INDIES, AND SOUTH AMERICA, PART 3, 
by RicHARD E. BLACKWELDER. U. S. National Museum, Bulletin 185. 
pp. iv+343-550. 1945. Superintendent of Documents, Washington, D. C. 
Price, 45 cents. 
The two previous parts of the checklist have been noticed in the Annals. 
Part three is devoted wholly to a continuation of the Suborder Polyphaga, which 
is to be further continued in the next part.—A. W. L 








THE DEVELOPMENT OF THE MIDGUT IN THE LARVA 
OF AEDES DORSALIS MEIGEN 


CALVIN A. RICHINS, 
University of Utah, 
Salt Lake City, Utah 


It is common knowledge that insect larvae are usually adapted for 
efficient food acquisition. Adults are specialized for reproduction. 
Nutritive materials accumulated by the larvae are utilized during 
metamorphosis for energy of transformation from larva to imago. 
Attempts to explain the manner in which the larval stored foods are 
utilized have not always been strictly accurate. One of the best 
explanations stresses the importance of digestion of larval tissues and 
subsequent replacement by imaginal tissue developed from regenerative 
buds or nuclei. Trager (1937), working with Aedes aegypti, says that 
trichogenous cells, anal gills, foregut, midgut, colon, salivary glands, 
large oenocytes, main tracheal trunks and longitudinal abdominal 
muscles of the larva are destroyed during the pupal stage or shortly 
after. Larval hypodermis, fat body, thoracic ganglia, Malpighian 
tubules, heart and pericardial cells persist essentially unchanged into 
the adult. Woolley (1943) and Christensen (1941) find no evidence of 
histolysis in the nervous system and the internal reproductive system 
respectively of Aedes dorsalis. Richins (1938) finds in the midgut 
of this same species, however, a striking example of larval tissue 
degeneration with replacement by imaginal buds. 

Degeneration of larval tissues is obviously less common than 
formerly supposed, but the process is, nevertheless, still of great impor- 
tance in releasing nutrient energy to the developing pupa. It is the 
opinion of the author, furthermore, that the degenerating larval midgut 
epithelium is the most important single source of food energy available 
to the mosquito during metamorphosis. The process whereby this 
nutrient material is made available may be observed by a study of the 
development of the larval midgut. 


MATERIAL AND METHODS 


Eggs and first instar larvae of Aedes dorsalis were collected and 
kept in the original swamp water at a temperature of from 23° to 27° C. 
Larvae were identified under a binocular microscope, and some adults 
were allowed to emerge for verification. During each instar as develop- 
ment proceeded, specimens were removed from the culture and fixed 
in Carnoy’s fluid. Longitudinal and transverse serial sections were 
cut at ten microns in paraffine and stained with Hanson’s iron 
trioxyhematein and picro-fuchsin. 


STRUCTURE OF THE MIDGUT 


The midgut of the larva of Aedes dorsalis Meigen (Plate I) consists 
of three general regions: the cardia at the anterior end; a ring of eight 
caeca; and the stomach, or posterior portion. The esophagus, a part 
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of the foregut, is telescoped into the lumen of the cardia. At the 
posterior termination of the cardia it reflexes abruptly and runs cephalad 
again to the anterior end. In this manner is formed a two layered 
esophageal valve with upper (anterior) and lower (posterior) bends. 
Imparting strength to this structure, fibers pass from the shoulder or 
anterior end of the cardia and attach to the annular muscle of the 
esophagus. The cardia proper is composed of dark staining, large 
cuboidal cells with prominent nuclei and definite cell membranes. A 
peritrophic membrane is seen extending from the shoulder of the cardia 
through the midgut and on into the hindgut region. This membrane, 
of course, surrounds the food mass situated within the lumen of the 
digestive tract and protects the delicate digestive epithelium of the 
tract from mechanical injury. According to Wigglesworth (1930) this 
peritrophic membrane is secreted by the cells of the esophageal valve 
although it is seen most plainly outside the epithelium of the cardia and 
stomach. The author’s slides confirm this. Just posterior to the cardia, 
the ring of eight caeca pouches out from the midgut. The caeca 
usually contain a dark brown fluid and consist of large pavement cells 
bearing the largest nuclei to be found in the midgut epithelium. On 
the caecal cells a prominent.striated border is visible. In the stomach 
posterior to the caecal ring the cells are of a low pavement type, and 
the nuclei, hence, are situated far apart. In a caudal direction these 
epithelial cells tend progressively to approach the cuboidal shape, and 
the nuclei gradually appear closer together and more numerous. In the 
hind region of the stomach where the cells are definitely cuboidal, they 
possess a distinct striated border and seem to be degenerating. Between 
the bases of these striated-bordered cuboidal cells are located small 
regenerative nuclei which build up the imaginal mid-intestinal epithelium 
as the larval cells continue to degenerate during metamorphosis 
(Richins, 1938). In a caudal direction these regenerative nuclei 
become progressively more numerous, and the degeneration of larval 
epithelial cells becomes relatively more advanced. At its posterior 
end the midgut is continuous with a naked ring of hindgut cells into 
which the Malphigian tubules open. 

Midgut of the first instar larva.—From its shoulder to the point 
at which the caeca may be seen pouching off, the cardia of the first 
instar larva of Aedes dorsalis extends for a distance of approximately 
.21 mm. Since the diameters of the openings into the caecal pouches 
average about .15 mm., the anterior end of the stomach is located about 
.36 mm. from the cephalic termination of the midgut. From this point 
the pavement cells of the stomach extend caudad for a distance of 
approximately .54 mm. without any evidence of a striated border or 
basally located regenerative nuclei. In this part of the stomach, 
however, are situated cells which in general contour are similar to the 
other typical pavement cells but which are markedly different in their 
staining qualities. These cells (fig. 2) take a very dark stain whereas 
the typical pavement cells (fig. 1) are comparatively light in color when 
subjected to the same treatment. As they are traced caudad in the 
stomach, these cells exhibit a gradual transformation. First they 
become rounded at their distal ends, and as development proceeds they 
sink below the level of the surrounding pavement cells (fig. 3) to become 
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typical regenerative nuclei. During this process the nuclei of the 
developing regenerative cells become progressively smaller. This is 
presumably due to a series of nuclear divisions, for although mitotic 
figures were not demonstrated, the number of regenerative cells does 
increase noticeably during larval development. The divisions of these 
nuclei may be amitotic. The cytoplasm surrounding the nuclei also 
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progressively decreases in amount and becomes more basophilic in its 
staining reaction—possibly due to assimilation of some nuclear material. 

While the regenerative cells (fig. 4) develop, the undifferentiated 
epithelial cells gradually disintegrate. In the first larval instar many 
such cells can be distinguished in which the nuclear membrane has 
begun to disappear, thus allowing the nuclear materials to diffuse out 
into the surrounding cytoplasm. Because of this‘diffusion process the 
degenerating epithelial cells also become gradually more basophilic 
in their staining qualities. The posterior, striated-bordered part of the 
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stomach, in which all of these processes are well advanced, is approxi- 
mately 1.26 mm. in length even in the first instar larva. 

Midgut of the second instar larva.—The midgut of the second instar 
larva shows surprisingly little quantitative development beyond that 
of the first instar. The cardia in a typical specimen considered was 
.24 mm. in length. This is an increase of but .03 mm. The diameters 
of the openings into the caeca average only .09 mm.—.06 mm. less than 
in the first instar. The anterior end of the stomach extends caudad 
from the caecal ring for a distance of about .63 mm. This is an increase 
of .09 mm. over the same structure in the previous instar. The posterior, 
striated-bordered portion of the stomach is only 1.17 mm. in length—a 
decrease from the first instar of .09 mm. The total length of the 
stomach region is 1.18 mm. or the same as in the previous instar. The 
total length of the midgut hence measures 2.13 mm.—a decrease of 
.03 mm. from the first instar. The diameter of the stomach is about 
.18 mm. in both anterior and posterior regions. 

All of the above linear differences are undoubtedly normal variation, 
and probably there is little or no quantitative increase in the midgut 
between the first and second larval instars. The outstanding features 
of this stage are qualitative rather than quantitative. More regenera- 
tive nuclei are present than in the previous instar, and they are in 
general more nearly mature. The very young regenerative cells as 
seen in the anterior stomach of the first instar larva are no longer found 
although some intermediate regenerative cells with comparatively large 
nuclei may be seen. 

Midgut of the third instar larva (Fig. 5).—In the third instar larva the 
three general regions of the midgut are all markedly increased in size. 
The cardia has reached a length of approximately .33 mm.—a gain of 
.09 mm. over the second instar. The average diameter of the openings 
into the caeca is about .216 mm.—an increase of .096 mm. above the 
average of the same structures in the preceding two larval instars. 
The anterior end of the stomach is 1.8 mm. in length and has thus 
elongated 1.2 mm. The posterior, striated-bordered portion of the 
stomach has increased by .27 mm. to a length of 1.44 mm. The total 
length of the stomach is hence 3.24 mm. The diameter of the stomach 
is about .23 mm. in the anterior portion and .27 mm. in the posterior 
part. 

The third instar larva is obviously the most actively feeding of all. 
It is equally obvious that by far the greatest amount of growth has 
occurred in the anterior region of the stomach. While the cardia, the 
caeca and the posterior region of the stomach have perceptibly increased 
in size, in comparison with the increase in length of the anterior region 
of the stomach—an increase of 286%—their growth is nominal. 

By the third instar of development all of the imaginal nuclei are 
practically mature in appearance. They are progressively more 
numerous in a caudal direction although the narrow ring of cells that 
forms a junction with the hindgut at the posterior end of the stomach 
bears none. 

Midgut of the fourth instar larva.—The midgut of the fourth instar 
larva has also grown considerably. The cardia has elongated .03 mm. 
to a total length of approximately .36 mm. The caecal openings 
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average about the same in diameter as in the previous instar, but the 
caeca themselves are definitely larger and the individual cells more 
bulky. The anterior end of the stomach is 2.1 mm. in length—a 
moderate increase of .3 mm. over the same structure in the third instar. 
The posterior, striated-bordered portion of the stomach has grown to a 
length of approximately 1.71 mm. This represents an increase of 
.27 mm. The total length of the midgut is hence about 4.4mm. The 
diameter of the stomach averages close to .312 mm. in the anterior 
region and about .33 mm. in the posterior part. 


SUMMARY AND CONCLUSIONS 


The cardia and the caeca of the larval mosquito gradually increase 
in size after the second instar. The stomach, however, exhibits two 
regions which perform different functions. Regenerative nuclei originate 
only in the anterior portion of the stomach but undergo most of their 
development in the posterior part. In all four larval instars these 
nuclei may be seen gradually replacing the degenerating larval epithelial 
cells. Complete replacement does not occur, however, until after 
pupation. The presence of a striated border on the degenerating 
epithelial cells points to an absorptive function although the presence 
of digested food material in the caeca together with the prominent 
striated borders on the caecal cells ceems to indicate that most absorption 
takes place in that region. Digestive enzymes are probably secreted 
by the non-striated cells in the anterior part of the stomach. Rogers 
(1927) states that there are three physiological regions in the midgut 
of Daphnia. Absorption occurs at the anterior end, digestion in the 
middle portion, and formation of feces at the posterior end. This is 
similar, at least, to the process in Aedes dorsalis. 

The anterior region of the stomach does not permanently retain 
regenerative nuclei. All mature nuclei are established in the posterior 
stomach region. Following the second instar, however, the anterior 
stomach does increase remarkably in size. Evidently it assimilates 
food materials from the blood and stores them for subsequent usage as 
a source of energy during the pupal stage. 

It is significant to note that in the mature, fourth instar larva the 
midgut has a length of about 4.4 mm. whereas in the very young pupa 
it drops abruptly to approximately 2.2 mm. After the caecal cells 
and the anterior end of the stomach are cast into the lumen of the 
midgut for digestion, the remainder of the tract, composed essentially 
of the posterior stomach region, is just under 2 mm. in length—the 
approximate length of the entire midgut immediately following pupation. 
This makes significant the fact that only the posterior part of the mature 
larval stomach exhibits regenerative cells, for it alone seems to regenerate 
the imaginal midgut. The anterior stomach is totally digested, but 
unfolding of the esophageal valve and growth of the esophagus in a 
caudal direction make possible the abrupt shortening process in the 
midgut. 

If, as contended by Maximow and Bloom (1930), the basal corpuscles 
of all striated, brush, and ciliated borders are centriolic in nature, thus 
ordinarily obviating the process of mitosis, the striated-bordered cells 
in the posterior part of the mosquito stomach may not be replaced 
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and digested purely for nutritive reasons as commonly believed, but 
fundamentally because they are unable to multiply and develop into 
imaginal tissue. In this regard it is significant to recall that even 
the young replacement cells did not develop originally in the posterior, 
striated-bordered part of the stomach but rather in the non-bordered, 
anterior portion. Digestion and absorption of the larval posterior 
- stomach during metamorphosis is probably not of any great importance 
compared to the digestion of the much bulkier anterior portions of the 
midgut. 
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STUDIES IN THE GENETICS OF DROSOPHILA. IV. PAPERS DEALING 
WITH THE TAXONOMY, NUTRITION, CYTOLOGY AND INTER- 
SPECIFIC HYBRIDIZATION IN DROSOPHILA. Directed by J. T. 
PATTERSON. 223 pages. 1944. University Publications, the University 
of Texas, Austin, Texas. Price, $2.00. 


Part IV of the Studies includes seven articles: The Drosophilidae of Mexico, 
by J. T. Patterson and G. B. Mainland, A New Member of the Virilis Group, 
by J. T. Patterson; The Nutrition of Drosophila mulleri and D. aldrichi, by R. P. 
Wagner, Chromosomal Aberrations in Wild Populations of Drosophila, by Mary 
Warters, Interspecific Hybridization in the Repleta Group, by Linda T. Wharton, 
Relationships of Drosophila montana and D. lacicola to other members of the 
virilis group, by J. T. Patterson and A. B. Griffen, who also wrote the final article, 
A Genetic Mechanism Underlying Species Isolation. 

Like the other publications of the series, this volume has an excellent format 
and is printed on coated stock. Such criticism as may be felt are aesthetic rather 
than practical. The most obvious is the printing of distributional maps con- 
siderably wider than the type page so that the margins are unattractively broken. 
The first paper includes six superb colored plates of Drosophila adults which 
must arouse the envy of taxonomists. 

The entire collection of papers includes valuable additions to biological fields 
other than genetics, as the titles indicate. A question arises in the reviewer's 
mind regarding the first two papers. Although they are taxonomic, they violate 
accepted provisions for the establishment of new species by failing to designate 
type material specifically and by failing to indicate its location. The most 
specific type information noted includes the number and sex of the individuals 
in the type series and the type locality. 

These contributions will remain indispensable to geneticists and very useful 
to biologists and entomologists in general. In their impact on traditional tax- 
onomy they may prove a minor headache to dipterists.—A. W. L. 


CLASSIFICATION OF THE ENICOCEPHALIDAE! 
(Hemiptera, Reduvioidea) 


ROBERT L. USINGER, 
University of California, Davis 


The family Enicocephalidae is one of the smaller families of 
Hemiptera with only 72 described species. However many more 
species await description in the various museums of the world for I have 
personally studied over 100 and still others remain to be discovered 
because of the obscure habits and biological peculiarities of these 
interesting insects. 


BIOLOGY 


A few species are attracted to lights but most enicocephalids are 
seen only during their mating flights at which time they gather in tre- 
mendous numbers and hover in swarms like chironomids. The day 
after such a flight, consisting of hundreds of thousands of individuals, I 
have searched the surrounding countryside in southern Mexico with 
so little success that less than a dozen specimens were turned up. In 
several months of intensive collecting on Guam by O. H. Swezey and 
myself only one specimen was found and only a single specimen has 
turned up in all the years of intensive collecting in the Hawaiian Islands. 
On the other hand I was able to collect a dozen nymphs and adults of 
Oncylocotis bakeri (Bergroth) in two days of collecting in rotten logs in 
the forest at Mt. Maquiling on Luzon and over 50 specimens of Sys- 
telloderes angustatus (Champion) were collected by H. E. Hinton and 
myself in association with a variety of Formica rufibarbis Fabr. beneath 
the bark of fallen pine trees at 9000 feet elevation near Real de Arriba, 
Temascaltepec, Mexico. It should also be noted that: the swarms of 
Systelloderes at Real de Arriba were predominantly males (as are the 
swarms of Chironomids and mosquitoes which they resemble so closely, 
Knab, 1906) and I have found two distinct species within a single 
swarm. (See Esaki, 1935, for further evidence). 


'This manuscript was prepared in 1941 but was not submitted for publication 
until February 22, 1944. On April 3, 1945, E. G. Linsley called my attention 
to a notice of publication of a monograph on the Enicocephalidae by Jeannel. 
R. I. Sailer kindly traced this reference as follows: ‘‘R. Jeannel, Les Henico- 
cephalides, monographie d’un groupe d’Hemipteres hematophages (Ann. Soc. 
ent. Fr. 110, 1941, p. 283-368, 43 fig.) (paru le 20 mars 1942)’’ and stated in a letter 
dated April 17, 1945, ‘‘No numbers of the Annales de la Societe Entomologique de 
France have been received in this country since 1940, except the last three or four 
of 1943 and the first number of 1944.” 

Under the circumstances I requested that my manuscript be held in abeyance 
until I could obtain a copy or bibliofilm of Jeannel’s monograph. Unfortunately 
my manuscript was already in press at that time. The editors of the Annals 
of the Entomological Society of America have been kind enough to hold the type 
in galleys for six months but all efforts to obtain a copy of Jeannel’s publication 
during this time have failed. Hence, I have authorized publication of my work. 

R. L. U., September 10, 1945. 
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HISTORY 


During the last of the 19th century each investigator who encoun- 
tered one of these unique bugs was so struck with its peculiarities that 
he proposed a new genus for it within the great family Reduviidae. 
Thus the genera Enicocephalus, Systelloderes, Henschiella, Oncylocotis, 
Stenopirates, Dicephalus, Hymenocoris, Hymenodectes and Sphigmo- 
cephalus were proposed, in most cases without reference to one another, 
in the family Reduviidae even though Stal had erected the family 
Enicocephalidae in 1860. In 1889 Dr. Bergroth took up the study of 
these bugs, publishing 18 papers on the group and describing nearly 
one-third of the species. Dr. Bergroth was a keen critic in this as in 
other groups and his early papers were largely devoted to bringing 
together the scattered elements which comprised the family Enico- 
cephalidae at that time. In so doing, he synonymized all of the above 
genera under Enicocephalus. In this he was certainly mistaken as he 
fully realized in later years. His long promised monograph (1893) 
never appeared, however, and the family thus remained without even a 
skeleton classification at the time of Bergroth’s death in 1925. 

In 1932 I assembled the literature and the six species of Enico- 
cephalidae available to me at the time and gave a preliminary key to 
genera and division into subfamilies. I have now seen the type of 
Gamostolus (described below) and enough additional material to propose 
an entirely new classification of the family. The subfamily Aenicto- 
phechinae proves to be untenable. Most of the previously described 
genera, contrary to Bergroth, are valid because their types accidentally 
fall into separate natural groups. The emended names Henicocephalus 
Agassiz (1846) and Systelloderus Stal (1865) have been suppressed in 
favor of the original orthography. 


MORPHOLOGY 


The wing venation has been studied and correlated as nearly as 
possible with studies of the tracheation of reduviid wings. However, 
this phase of the work will never be entirely satisfactory until studies 
are made of the tracheation of enicocephalids, themselves, a study 
which requires fresh material of nymphs and of recently molted adults. 
Great stress has been laid upon wing venation in the present classifica- 
tion, even though occasional specimens exhibit various spurious veins. 
Despite these sporadic anomalies in one or both wings of certain spec- 
imens, the basic pattern (Fic. 1) is absolutely constant within the 
family, all generic types being derivable by reduction from the basic 
type seen in Enicocephalus or Oncylocotis or even more completely with 
submarginal apical vein in Ceratotrachelus. 
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material in this group from the British Museum for me to study. I am 
likewise indebted to the authorities of the United States National 
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Museum, the Museum of Comparative Zoology, and the American 
Museum of Natural History for the opportunity to study their collec- 
tions in 1987. Dr. C. J. Drake kindly showed me types of the Sys- 
telloderes described by Drake and Harris and later sent valuable material 
including type material which he borrowed on his trip to Buenos Aires. 
Finally Dr. O. Lundblad of the Naturhistoriska Riksmuseum in Stock- 
holm kindly loaned type material of Stal’s Oncylocotis nasutus, thus 
making possible the positive identification of this important genotype. 


TAXONOMY 


Family Enicocephalidae 


Antennae four-segmented. Rostrum four-segmented, the first seg- 
ment very short and often obscured by the labrum. Head long, sub- 
cylindrical, and usually distinctly bilobed. Eyes and ocelli distinct. 


"en 


Fic. 1. Diagram of basic hemelytral venation in the Enicocephalidae. 


Pronotum broadest at base, narrowed apically and usually divided by 
two transverse impressions into three lobes. Front wings entirely 
membranous, with a constant basic venational pattern (figure 1), all 
variations of which may be derived by reduction from the venation of 
the type genus Enicocephalus or of Hymenocoris. Prosternum without 
a trace of a stridulatory sulcus. Venation of hind wings simple, the 
wing cell without a hamus. Metathorax without visible scent gland 
orifices. Third visible abdominal tergite with a scent gland opening 
near the middle. Coxal cavities usually open behind. Front legs 
always raptorial, more or less incrassate, the tibiae usually dilated 
apically and variously produced at inner sides and angles with plate- 
like projections and spurs, bristles or tubercles. Front tarsi one or 
two-segmented and bearing one or two claws. Middle and hind tarsi 
two-segmented, the basal segments very short, apical segments bearing 
one or two claws. External genitalia relatively simple, the ninth 
abdominal segment capsule-like in the male, open and variously sclero- 
tized ventrally and laterally behind. Ninth segment in the female 
subtriangular or rounded behind, sometimes appearing as a dorsal 
pygidial plate, with a simple round oval opening dorsally or apically. 
Eighth ventral segment entire. 
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Sexual dimorphism apparent in some species, the females usually 
stouter with more strongly incrassate front legs, narrower pronotum, 
and shorter wings. 

Nymphs somewhat similar to the adults except for the usual absence 
of wings and ocelli. Hind lobe of pronotum reduced, narrower than 
middle lobe. A single scent gland opening distinct near the base of 
third visible abdominal tergite. 

Type genus: Enicocephalus Westwood (1837 : 22). 

The family Enicocephalidae is evidently an ancient group because it 
occurs on all continents and on all of the principal island groups of the 
world and because the two principal genera, Systelloderes and Oncylocotis 
occur generally throughout the world. Fossil species of doubtful position 
have been described from Burmese Amber (Miocene) and from 
Gum animé. 

By far the largest and most widely distributed genus is Oncylocotis 
Stal. Moreover, this genus exhibits the basic venational pattern from 
which all the other types may be derived by reduction. Hence this has 
been taken as the generalized type. Basic or generalized characters 
other than venation appear to be open fore coxal cavities, distinctly 
bilobed head and trilobed pronotum, front legs as in Oncylocotis, and 
one-segmented fore tarsi and two-segmented hind tarsi, all of which 
bear two claws. Generic characters are largely those involving mod- 
ifications of the above, whereas specific characters involve size, shape of 
head, pronotum and femora, pubescence, and color. Sexual dimor- 
phism is very striking in some groups, the front legs and pronotum being 
more strongly incrassate in the females (see Bergroth, 1905 : 378). 

In the following pages a key is given to all the genera of Enico- 
cephalidae of the world; each genus available to me is redescribed 
according to a uniform plan; a list of all of the described species known 
to belong in each genus is given, together with the world distribution 
as determined both from described and undescribed species before me; 
the type specimens of Gamostolus subantarcticus (Berg) and Oncylocotis 
nasutus Stal are redescribed; a remarkable new genus is described from 
Malaya; and two new genera are proposed for Oriental and African 
species and one new genus is proposed for Central American types 
studied by Mr. China in the British Museum. No specimens have 
been available of the following four monotypic genera: Aenictopechys 
Breddin (1905) (type necopinatus Breddin, 1905, Sumatra, Java; 
Aerorchestes Bergroth (1927) (type alluaudi Jeannel, 1919, Africa); 
Henschiella Horvath (1888) (type pellucida Horvath, 1888, Europe); and 
Cocles Bergroth (1905) (type contemplator Bergroth, 1905, Madagascar). 


KEY TO THE GENERA OF ENICOCEPHALIDAE 


1. Discal cell open apically rae’ 2 


Ne SiN NT ANONIIN 9 ty 455: yo 59 Sia ae Rca. > FWA w ET O09? Ke minn 6 
IR ne to ek che nc wien meat Ae ELAR) 60 VERS tale enAN res a 
a NIN Cao t Pet Se EEL eR ee ERE TEE MOR na Pb wav wae aeons huet's 4 


3. Head scarcely aoe than broad, without a distinct transverse impression 
behind the eyes. Front tibiae strongly produced and tuberculate at inner 
et tk opt 5 ala ile ....Aenictopechys Breddin 

Head much longer than broad, divided into two lobes by a distinct transverse 
impression behind the eyes. Front tibiae angulate and bearing several 
PE AE NEE NIN 6 as 5 ie ica cc SERIES Systelloderes Blanchard 
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4. Fore coxal cavities closed behind. Middle and hind tarsi one-segmented, 
Aerorchestes Bergroth 

Fore coxal cavities open behind. Middle and hind tarsi with more than one 
CNN os one eee ees 

Anterior tarsi with two claws 

Anterior tarsi with a single claw 

Basal cell absent 

Basal cell present 

Eyes greatly enlarged, occupying almost the entire head Cocles Bergroth 

Eyes smaller, sometimes contiguous beneath but never closely approximated 
above 

Pronotum with prominent paired tubercles dorsally at least on front lobe 
and often on middle lobe as well. Cephalic constriction located between 


Pronotum without distinct dorsal tubercles. Cephalic constriction located 
REE SE Bois we Sioa s oo Fd Peed tch ote oa enc oe ee 10 
Third antennal segment much longer than second, nearly or quite as long as 
the remaining segments combined. Body clothed with a fine, sub- 
appressed pubescence. Anterior tarsi with only one well developed claw, 
Pseudenicocephalus, n. gen. 
Third antennal segment subequal to or shorter than second, much shorter 
than the remaining segments combined. Body clothed with short, scale- 
like hairs. Anterior tarsi with two well developed claws, 
Ceratotrachelus, n. gen. 
Pronotum without trace of a transverse constriction anteriorly. Front 
trochanters each produced as a strong curved spine beneath base of femur, 
Megenicocephalus, n. gen. 
Pronotum more or less distinctly constricted anteriorly. Front trochanters 
not as above 
Anterior tarsi with one claw 
Anterior tarsi with two claws............. 
Anterior tibiae strongly produced and bearing two broad, trispinose lobes 
at inner apices. Posterior transverse constriction of pronotum obsolete, 
Gamostolus Bergroth 
Anterior tibiae only moderately produced and bearing a group of simple 
spines at inner apices. Posterior pronotal constriction distinct 
Pronotum with a deep median longitudinal impression, especially on middle 
lobe, terminating posteriorly as an inverted Y. The lateral lobes thus 
separated, each with a more or less distinct tripartite glabrous impression, 
Oncylocotis Stal 
Pronotum with only a simple, ill-defined median longitudinal impression on 
middle lobe. The lateral lobes thus formed, with at most a simple fovea. .14 
Stigmal cell about as long as discal cell, extending beyond apex of stigma. 
Pronotum rather evenly convex above Stenopirates Walker 
Stigmal cell less than one-third the length of discal cell, not extending beyond 
apex of stigma. Pronotum subdepressed above, the posterior lobe sub- 
flattened at middle Hymenocoris Uhler 


Genus Gamostolus Bergroth (1927: 683) 


Elongate, relatively robust, with a vestiture of rather sparse, fine 
hairs. Head, abdomen, and appendages shining, the thorax and 
hemelytra dull. 

Head a little more than half as broad across eyes as long; eyes rel- 
atively small, subglobular as seen from above; hind lobe much broader 
than long, about as wide as front lobe across eyes, rounded at sides, 
depressed between the slightly elevated, conspicuous ocelli. First 
antennal segment shortest,-second and third longest, subequal, fourth 
a little shorter than the preceding two. 

Pronotum feebly developed, subflattened or even slightly depressed 
above, the anterior transverse impression only feebly developed and the 
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posterior impression obsolete. Humeral angles abbreviated so that 
the hemelytral articulations are completely exposed. Hind margin 
slightly sinuous. 

Scutellum broadly exposed, smooth, subtriangular. Hemelytra 
large, the subcostal and claval' sutures conspicuous, white. Costal 
margins bent at a small fracture a little beyond middle. Venation as in 
Enicocephalus with both basal and discal cells closed but with discal 
cell confluent with stigmal cell for one-third of its length rather than 
being connected by a cross vein, m-cu. 

Front coxal cavities open behind. Front legs enormously incrassate, 
the tibiae strongly produced at inner apices and bearing two plate-like 
projections, the apical one with three spines, and the inner one with 
one spine and two broad plates. Front tarsi each with a large inner 
and a smaller outer claw. 

Genotype: Enicocephalus subantarcticus Berg (1884 : 115). 

Distribution: Tierra del Fuego and possibly New Zealand though I 
have not seen the second species, Gamostolus tonnoiri Bergroth (1927 : 
684). Mr. Tonnoir wrote in 1938 that he no longer had specimens in 
his possession and that there were none in the collection of the Canter- 
bury Museum, Christ Church, New Zealand. Mr. Tonnoir’s spec- 
imens went to J. G. Meyers in 1924 and thence apparently to Bergroth. 
They are probably in the collection of the Helsingfors Zoological Museum 
at the present time. Bergroth did not describe the venation of tonnoiri 
but it seems unlikely, on the basis of other characters, that the New 
Zealand species and the Fuegian species are congeneric. 

Gamostolus differs from all other enicocephalids in its unique processes 
of the front tibiae. The reduced posterior transverse pronotal impression 
will distinguish it from all genera but Aenictopechys Breddin and the 
venation differs from typical Enicocephalus in that the discal cell is 
confluent with the stigmal cell for a part of its length. 

I am able to add a redescription of subantarcticus based upon Berg’s 
holotype and an additional specimen kindly loaned to me for study by 
Dr. C. J. Drake, who borrowed them on his recent trip to Buenos Aires. 


Gamostolus subantarcticus Berg (1884: 115) 


Very broad, subflattened above and clothed, sparsely on body and 
more densely on appendages with long, erect hairs. Surface, except of 
head and appendages dull, not shining. 

Head broad, slightly more than half as broad across eyes as long, 
28 : : 52; eyes located posteriorly on front lobes, relatively small, a little 
more than one-third the width of interocular space, 6 : : 16; transverse 
impression distinct, rather broad, the anterior lobe convex between 
eyes, depressed and slightly narrowed either side of elevated, parallel- 
sided clypeus between short antenniferous tubercles and then flaring at 
apex. Rostrum very broad, directed forward in type specimen, the 
first segment even wider at apex than anterior margin of head, 17 : : 16, 
the remaining segments gradually narrowing to subacute apex, propor- 
tion of segments one to four as 7 :7:17.:8. Labrum as broad as apex 
of clypeus, reaching to apex of second rostral segment. Hind lobe of 
head two-thirds as long as front lobe, subdepressed at middle, narrowed 
anteriorly but nearly as wide as anterior lobe (across eyes) at basal 





1945] Usinger: Enicocephalidae 327 


third, 27 : : 28; ocelli located anteriorly on disk and only moderately 
elevated, directed slightly outward. Antennae shorter than head and 
pronotum together, 84 ::95; proportion of segments one to four as 
12 :25:25:22. Under surface of head without deep transverse 


Fic. 2. Gamostolus subantarcticus Berg. Type. Tierra del Fuego. 


impression but relatively strongly convex in region of posterior lobe; 
interocular space half again as wide as an eye, 12: : 8. 

Pronotum about one-sixth shorter than head on median line, 44 : : 52; 
transverse, being almost half again as broad as long, 68 : : 44; broadest 
across humeri, then abruptly concave at ill-defined posterior transverse 
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impression, then concavely and continuously arcuate to anterior margin, 
the lateral margins distinctly, though not sharply, carinate anteriorly, 
actually lamellate and overlapping the small pleura in region of coxal 
cavities and scarcely carinate (almost continuous with concave pleura) 
at level of humeri; front margin slightly and roundly emarginate; hind 
margin subrectilinear or feebly arcuate in front of scutellum, more 
rounded laterally; disk comparatively subflattened, with a transverse or 
slightly oblique impression on either side at apical third as the only line 
of demarcation of anterior lobe, the anterior lobe feebly convex in front 
of this to front margin; posterior impression consisting of a broad 
depressed area just in front of each humeral angle extending from side 
margin to hind margin near middle; intermediate lobe by far the largest, 
feebly convex with a broad, subdepressed area at middle, the middle of 
this lobe extending subtriangularly back nearly to hind margin of 
pronotum. Scutellum transverse, 46 : : 32, triangular. 

Hemelytra long, exceeding tip of abdomen and broad, at rest, 
broadest near base, narrowest near middle and moderately dilated 
apically. Veins distinctly elevated and rather broad, the venation 
typical of Enicocephalus except as noted in the generic description. 
Costal margin prominent and rounded and depressed due to deflected 
area immediately mesad to it. Stigma deflected downward, concol- 
orus and ill-defined. Prosternum rather evenly arcuate, depressed 
posteriorly and then abruptly flaring at coxal cavities. The rest of 
under surface obscured. Front femora half as thick at about basal 
fourth as long, 14 :.: 29, tapering apically and subflattened on inner 
face. Tibia about three times as long as greatest (apical) width, as long 
as femur on basal third, deeply concave on inner face. Front tarsus 
inserted in a concavity at apical ventral third, one-segmented and not 
reaching to produced tibial angle, bearing two claws, the upper one 
being as long as tarsal segment. Middle and hind tarsi two-segmented, 
the first segment very small, bearing two claws. 

Color dark brown (nearly black) on pronotum and scutellum, 
shining dark brown on head and front legs with rostrum and joints of 
legs paler brown. Antennae and middle and hind legs paler brown. 
Hemelytra dark brown at base, lighter brown on veins and over most 
of apical half, almost white near apex of scutellum, on claws and on 
adjacent portions of corium. Thoracic sterna black. Abdominal venter 
mottled brownish. 

Size: length 7.15 mm.; width 1.85 mm. 

Holotype: Argentina. T. del Fuego. 





































Genus Megenicocephalus Usinger, new genus 


Very large, robust and clothed with very short, erect hairs. Surface 
minutely granular. 

Head one-third as broad as long, widened anteriorly at antenniferous 
tubercles which reach almost to apex of clypeus. Eyes very small, 
one-fourth as broad as interocular space as seen from above. Hind 
lobe a little over half as long as front lobe, suboval, the sides moderately 
rounded and the ocelli distinct but scarcely elevated. Antennae 
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relatively stout, the first segment shortest, third half again as long as 
first, fourth one-third longer than third, and second longest of all. 

Pronotum without trace of anterior transverse impression, with a 
deep fovea on either side in front of middle, the posterior transverse 
impression very deep and distinct but not quite reaching lateral mar- 
gins. A fine longitudinal impression along middle of anterior lobe. 
Hind margin roundly concave at middle. 

Scutellum subtriangular, blunt at apex, the disk elevated with a 
shallow depression on apical half. 

Hemelytra relatively small, leaving the abdomen broadly exposed 
laterally and posteriorly. Costal margins bent a little in front of 
middle. Venation as in Gamostolus with the discal cell briefly confluent 
with stigmal cell. Basal cell present and discal cell closed. 

Front coxal cavities open behind. Front trochanters each produced 
downward as a lamellar tubercle and produced forward beneath the 
base of femur as a stout, curved spine. Front femora incrassate, 
curved downward apically, tibiae scarcely dilated apically, with a row 
of short, stout spines along inner edge. Front tarsi one-segmented 
with two short, stout, equal claws. 

Genotype: Megenicocephalus chinai Usinger, n. sp. 

Distribution: Malaya. 

This is the largest enicocephalid known. It differs from all others in 
the absence of an anterior pronotal constriction or suture and in the 
form of the front trochanters. 


Megenicocephalus chinai Usinger, new species 


Very large, robust, with minutely granular surface, short, erect, 
pale pubescence, reddish body color and black hemelytra. 

Head slightly longer than pronotum on median line, 70: : 60; 
feebly bent downward apically, divided by a distinct transverse impres- 
sion located just behind the posterior margins of eyes; front lobe half 
again as long as hind lobe and hind lobe three times as long as con- 
stricted neck region; front lobe flaring anteriorly at antenniferous 
tubercles which extend outward almost as far as the eyes, 12 : : 13, and 
forward almost to apex of clypeus; clypeus moderately swollen anteriorly 
and bounded on either side by short, depressed, subtriangular mandib- 
ular lobes and larger, swollen maxillary lobes, limited posteriorly by pale 
lines that converge posteriorly at about the middle of front lobe of head; 
frons apparently limited by pair of brown lines converging posteriorly 
at the main cephalic constriction behind the eyes. Eyes relatively 
small, one-fourth as wide as interocular space above and over half as 
wide below. Hind lobe scarcely longer than broad, 24 : : 23, suboval, 
the ocelli widely separated and feebly elevated. Rostrum relatively short, 
equal in length to front lobe of head; proportion of segments one to four 
9:9:10:8; the basal segment broadest, the next two successively 
narrower and the apical segment very narrow, pointed at apex, propor- 
tional widths 10:8 :7:3. Antennae slightly less than twice as long 
as head, 120::70; the segments relatively thick, and cylindrical; 
proportion of segments one to four 17 : 42 : 26 : 35. 

Pronotum slightly more than one-third broader than long, 84 : 60, 
convex above; with only one deep transverse impression located well 
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behind middle, its ends bent forward and not reaching margins laterally; 
a fine longitudinal impression on front lobe at middle; the large front 
lobe without trace of an anterior transverse impression, with an ill- 
defined depressed area just behind front margin at middle and with a 
deep fovea on either side near middle of the large anterior lobe. Hind 
margin deeply, roundly concave and broadly rounded laterally at humeri. 

Scutellum distinctly elevated, subflattened above with posterior 
disk feebly depressed, triangular in outline and blunt at apex. 

Hemelytra reaching to posterior fourth of sixth visible abdominal 
segment. Venation as in Enicocephalus except that the discal cell is 
confluent with stigmal cell for one-sixth of its length and the apical cells 
of the wing are closed by a distinct submarginal vein. 

Abdomen with relatively thick, rounded lateral edges, abruptly 
depressed sublaterally beneath, and abruptly, roundly convex along 
middle of venter. Genitalia crushed so that details are obscured. 

Front legs enormously developed, the femora one-third as thick as 
long, feebly bent downward apically, subflattened or a little concave 
and clothed with long, fine hairs beneath and very convex above. 
Trochanters nearly half as long, over all, as femora, 30 : : 70; the femur 
inserted laterally on trochanter and the trochanter produced downward 
aS a prominent tubercle and forward on inner side of femur as a long, 
downward curved spine. Tibiae about as long as femora but more 
slender and nearly cylindrical, with one row of ten stout, short spines 
and another row of much smaller, poorly defined spines bounding a 
feebly depressed trough along ventral face. Inner surface likewise 
troughed apically and terminating in the usual thin lamella, though in 
this case the lamella is remarkably narrowed because of the non-dilated 
apex of the tibia. Front tarsus stout, appareritly one-segmented, with 
two short, stout, equal claws. Middle and hind legs relatively less 
robust, the tarsi with a very short basal and long apical segment and 
the two claws equally developed. 

Color uniformly pale reddish with white long hairs and a golden 
brown short pubescence, pale joints between segments of appendages, 
dark brown eyes, claws, trochanteral tubercles and spines, and spines 
of front tibiae, and black hemelytra at least beyond outer basal third. 

Size: Length 16 mm., width (pronotum) 4 mm., (abdomen) 5 mm. 

Holotype: ‘‘Cameron’s Highlands,’ Parit Fall, Pahang, Federated 
Malay States, 4500 feet, at light, May 25, 1931, H. M. Pendlebury. 
This unique specimen was sent to the British Museum (Natural His- 
tory) through the kindness of Mr. Pendlebury who has done so much to 
further our knowledge of Malay Hemiptera. Mr. W. E. China imme- 
diately realized that the specimen represented a new genus and species 
and generously forwarded it to me for description. I take great pleasure 
in dedicating this most remarkable of all enicocephalids to Mr. 
W. E. China. 

M. chinai is not closely related to any known species although it 
shares with the subantarctic Gamostolus the unique feature of confluent 
discal and stigmal cells and has a submarginal vein closing the apical 
cell as in Ceratotrachelus. 
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Genus Oncylocotis Stal (1855: 44) 


Moderately large and robust with stout legs. More or less polished 
and rather densely clothed with long erect hairs. Eyes of moderate 
size. Posterior lobe of head distinctly transverse, strongly constricted 
anteriorly and posteriorly, very evenly rounded, subglobose, the ocelli 
far apart, but little prominent, scarcely elevated above disk, with a 
very finely impressed longitudinal line along middle of upper surface, 
sometimes obsolescent. Antennae with first segment shortest, second 
longest, third and fourth subequal. 

Pronotum divided into three distinct lobes by transverse constric- 
tions, the anterior margin scarcely emarginate, posterior margin shal- 
lowly, subangulately emarginate. Middle lobe with a deep longitudinal 
sulcus at center which terminates before posterior constriction in a 
short, sub-transverse depression, thus forming an inverted ‘‘Y.’’ Lateral 
disks of middle lobe each with a distinct, tripartite impression. 

Anterior coxal cavities open behind. Front femora quite strongly 
incrassate, one-third or more as broad as long, even in the males. Front 
tarsi with two strong claws. 

Discal cell closed, very long and slender, almost twice as long as 
basal cell. 

Genotype: Oncylocotis nasutus Stal (1855 : 44). 

Distribution: Ethiopian, Oriental, Australian and Neotropical 
Realms. 


Oncylocotis nasutus Stal (1855 : 44) 


Elongate, densely clothed with fine, curved hairs on body and on 
veins of hemelytra. 

Head longer (excluding constricted neck region) than broad across 
eyes, 56 : : 31, strongly constricted just behind the eyes. Anterior lobe 
relatively slender with strongly protruding eyes, which are nearly as 
wide as interocular space, 10 :: 11. Posterior lobe semiglobose, slightly 
wider than long, 22: :19, the ocelli relatively large, located antero- 
laterally on distinct elevations. Antennae inserted in front of middle 
of anteocular region, the first segment strongly surpassing apex of head; 
longer than head and pronotum together, 114 : : 108; even the last two 
segments rather stout; proportion of segments 9 : 42 : 32:31. Rostrum 
relatively slender, but little wider at middle of third segment than 
thickness of second antennal segment, 5 : :4; proportion of segments 
D:8 726 39. 

Pronotum shorter than head (excluding neck region), 52: : 56; 
wider across humeri than long, 60 : : 52; strongly constricted at anterior 
fourth and behind the middle, the lobes progressively widening pos- 
teriorly in the following proportion, 25 : 40:60. Disk glabrous in the 
transverse impressions, in the inverted T-shaped impression at middle 
of intermediate lobe, and in the tripartite lateral impressions on posterior 
half of intermediate lobe. Front margin straight, hind margin slightly 
concave at middle. Anterior lobe produced as a rounded carina on 
either side ventro-laterally in front of flaring anterior acetabula. 

Scutellum moderately elevated, the sides straight, converging to 
just before broad, rounded apex. 
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Hemelytra reaching apex of abdomen, the veins densely clothed 
with long, curved hairs. Thickening of costal margin extending around 
apical margin. Discal cell closed. Basal cell present. 

Under surface with shorter, less strongly curved hairs. Front 
femora moderately incrassate, one-fourth as thick at middle as long, 
straight on ventral side and convex dorsally. Front tibiae a little 
shorter than femora, 56 : : 66, one-fourth as wide apically as long, with 
several stiff spines at inner apex and the usual fine apical comb on 
inner face. Front tarsi one-segmented with two stout claws. Middle 
and hind legs much less incrassate, the tibiae not apically dilated, tarsi 
two-segmented with the basal segment very short. 

Color pale, ochraceous to testaceous, the eyes brown, the head light 
brown above except anteriorly and on neck region. Ocelli surrounded 
with reddish brown and tinged with ferruginous laterally in front of 
eyes, at base of first antennal segment, more or less on second segment 
and at base of third segment. Middle veins of hemelytra very faintly 
embrowned. Claws fulvous. 

Size: Male, length 8 mm., width (pronotum) 1.5 mm. 

Described in detail from one of a series of thirteen specimens from 
N. W. Pretoria District, Transvaal, South Africa, Jan. 28, 1928, J. C. 
Faure, loaned to me from the collection of the British Museum (Natural 
History) by Mr. W. E. China. This plesiotype was compared by me in 
1939 with a specimen labelled ‘“‘Caffraria, J. Wahlb., No. 71. Typus”’ 
which was loaned from the Naturhistoriska Riksmuseum in Stockholm 
by Dr. O. Lundblad. The type specimen lacked its fourth antennal 
segments and was slightly smaller but otherwise agreed perfectly with 
the specimen described above. 

Oncylocotis is characterized by its robust form, strongly incrassate 
front legs with two claws, closed discal cell, inverted ‘“‘Y’’-shaped and 
tripartite depressions of middle lobe of pronotum, and dense long 
pilosity. It is possible that this large genus may be further broken up 
when our knowledge is more advanced. Bergroth (1914) referred to a 
group of large, polished species from the East Indies but I find every 
intergrade between species of this type and the more typical densely 
pilose African forms. Kirby’s Dicephalus telescopicus (1891) would 
belong with the large shiny species but is further characterized by 
prominent, downward directed tubercles ventrally on prothorax. How- 
ever, these tubercles are more or less developed on other more typically 
hairy and robust species so I have relegated Dicephalus to synonymy. 
Sphigmocephalus Enderlein (1904) is a straight synonym of Oncylocotis, 
its type, curculio Enderlein (1892), being a synonym of basalis West- 
wood (1837) (fide Bergroth, 1906). Another possible synonym of 
Oncylocotis is Phthirocoris antarcticus Enderlein (1904) from Crozet 
Island. Bergroth states that Enderlein’s type is a nymph so its sys- 
tematic position will be difficult to determine. 


Species of Oncylocotis 


. Oncylocotis aerius (Bergroth) 1912 : 344. New South Wales.* 
. Oncylocotis aeronauta (Bergroth) 1906 : 324. Laoet, Java.* 
. Onacylocotis annulipes (Champion) 1898 : 160, Tab. X, fig. 3. Panama.*f 
. Oncylocotis anthocoroides (Walker) 1873 : 139. Sierra Leone. t 
5. Oncylocotis bakeri (Bergroth) 1918 :115. Luzon, P. I.t 
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Oncylocotis basalis (Westwood) 1837 : 23. Africa, India, Burma, Java.f 

(=curculio Karsch, 1892 : 485, fide Bergroth, 1906 : 63; and ostentus Distant, 
1903 : 52, see Bergroth). 

Oncylocotis bellicus (Distant) 1910 : 168. Ceylon. t 

Oncylocotis concolor (Champion) 1898: 160. Tab. X, fig. 1. Guatemala, 
Panama. ft 

Oncylocotis cooki (Bergroth) 1916 : 232. Liberia.§ 

Oncylocotis dubius (Jeannel), 1919 : 146, pl. 5, fig. 2, Africa.* 

Oncylocotis fragrans (Bergroth) 1906 : 324. Celebes.* 

Oncylocotis fungicola (Kirkaldy) 1908 : 367. Fiji.§ 
(=corticicola Kirkaldy, 1908 : 367, fig. 1, new synonymy§). 

Oncylocotis limbatipennis (Distant) 1911 : 196. Ceylon.t 

Oncylocotis lombocensis (Breddin) 1899 : 175, fig. 7. Lombock.* 

Oncylocotis macgilivryi (Bergroth) 1915: 116. Java.* 

Oncylocotis majusculus (Distant) 1902 : 175. Ceylon. f 

Oncylocotis maeandriger (Breddin) 1905 : 142. Java.* 

Oncylocotis mellinus (Distant) 1910 : 168. India. t 

Oncylocotis nasutus (Stal) 1855 :44. Natal, Africa.§ 

Oncylocotis rhyparus (Stal) 1860 : 82. Brazil.* 

Oncylocotis robustus (Distant) 1903 : 195. Ceylon, Burma. ft 

Oncylocotis soriculus (Breddin) 1905 :143. Java.* 

Oncylocotis spurculus (Stal) 1860:81. Brazil.* 

Oncylocotis telescopicus (Kirby) 1891 : 117, pl. IV, fig. 14, Ceylon. f 

Oncylocotis wallacei (Distant) 1902 : 174. New Guinea. t 


*Status determined from descriptions by R. L. Usinger. 

7Status determined from types by W. E. China. 

tStatus determined from identified specimens by R. L. Usinger. 
§Status determined from examination of the types by R. L. Usinger. 


Genus Enicocephalus Westwood (1837: 22) 


Short, broad, and densely clothed with fine, moderately long hairs. 


Surface shining. 


Head broad, one-half as broad as long, the eyes small, globular as 


seen from above and laterally placed. Posterior lobe subglobose, a 
little wider than long with an obscure longitudinal impression at center 
and scarcely prominent, bead-like ocelli. Antennae with first segment 
shortest, second next, third longest, and fourth a little shorter than third. 


Pronotum with very deep transverse impressions and a longitudinal 


impression at least anteriorly on middle lobe, this lobe with an obso- 
lescent fovea on either side. Posterior margin deeply, angulately 
emarginate. 


Scutellum moderately elevated with a blunt, broadly rounded apex. 
Hemelytra with veins prominent, elevated, with a row of hairs along 


either side of veins. Basal cell present. Discal cell closed. Anterior 
coxal cavities open behind. 


Front legs scarcely incrassate, the front femora almost linear. 


Anterior tarsi with one claw. 


Genotype: Enicocephalus flavicollis Westwood (1837 : 23, pl. 2, fig. 1). 
Distribution: St. Vincent, Santo Domingo, Porto Rico, Haiti, and 


Cuba in the West Indies. 


Distinguished by the broad head with small eyes and strongly 


transverse posterior lobe, angulately emarginate posterior pronotal 
margin, typical venation, fine and dense pilosity, and slender front legs 
with only a single claw on each tarsus, 
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Species of Enicocephalus 
. Enicocephalus cubanus Bruner, 1924 : 54. fig. Cuba.{ 
2. Enicocephalus dominicus Bruner, 1924 :39. Dominica.* 
. Enicocephalus flavicollis Westwood, 1837 : 23, pl. 2, fig. 8. St. Vincent.* 
. Enicocephalus semirufus Barber, 1939 : 382, fig. 29. Puerto Rico.§ 


*Status determined from descriptions by R. L. Usinger. 
{Status determined from identified specimens by R. L. Usinger. 
§Status determined from examination of the types by R. L. Usinger. 


Genus Nesenicocephalus Usinger (1939: 268) 


Very small, slender species with a highly polished body surface 
sparsely clothed with fine, erect hairs. Head shaped much as in the 
genus Systelloderes, the posterior lobe subquadrate, being a little broader 
posteriorly than in front. Ocelli very prominent, located at anterior 
margin of posterior lobe near constriction. Antennae shorter than 
head and pronotum together, the first segment shortest, the following 
three subequal. 

Pronotum unarmed, simple, the anterior and posterior constrictions 
very prominent, delimiting three posteriorly progressively widening 
lobes, without a longitudinal suture at middle; shallowly but distinctly 
angulately emarginate on posterior margin. Scutellum broad at base 
but abruptly narrowed just behind this to form a broad, rounded 
posterior projection. 

Hemelytra, when folded at rest, narrow at middle, dilated and 
rounded posteriorly; thickened costal margins transversely rugose; 
venation characteristic of the genus and differing from all other enico- 
cephalids known to me in the closed discal cell with basal cell wanting. 

Anterior coxal cavities open behind. Front femora scarcely incras- 
sate, front tibiae only feebly dilated apically, their greatest width less 
than greatest width of femora. Anterior tarsi one-segmented and 
bearing two very fine claws. A few very long hairs at apex of abdomen 
beneath. Color fuscous or ferruginous to black with lateral margins of 
hemelytra tinged with reddish and bases of hemelytra sometimes white. 

Genotype: Nesenicocephalus hawaiiensis Usinger, 1939 : 268 (fig. 1). 

Distribution: Hawaiian and Philippine Islands. 

Distinguished by its small size, polished body surface, broad apical 
portion of scutellum and closed discal cell with basal discal cell wanting. 


Species of Nesenicocephalus 
1. Nesenicocephalus hawaiiensis Usinger, 1939 : 268, fig. 1, Maui, T. H.§ 
2. Nesenicocephalus philippinesis Usinger, 1939 : 269, Mindanao, P. I.§ 


§Status determined from examination of the types by R. L. Usinger. 


Genus Stenopirates Walker (1873: 139) 


Elongate, slender, the surface more or less polished and moderately, 
rather finely pilose. Legs slender. 

Posterior lobe of head subglobose, often a little transverse, ocelli 
conspicuous, a little elevated, bead-like. Antennae with first segment 
shortest, second longest, third and fourth subequal or third more or less 
distinctly longer than fourth. 
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Pronotum simple, moderately convex, rather regularly converging 
from base to apex; transverse impressions linear, distinct; middle lobe 
with a longitudinal sulcus very poorly indicated, often obsolete, with a 
simple fovea on either side of disk; anterior pronotal margin scarcely or 
not at all emarginate, posterior margin shallowly, rather roundly 
emarginate, the humeral angles broadly rounded. 

Front femora feebly incrassate, more slender than posterior lobe of 
head. Front tarsi with two claws. Anterior coxal cavities open 
behind. 

Discal cell and basal cell closed. 

Genotype: Stenopirates collaris Walker (1873 : 139). 

Distribution: Oriental Region, Japan. 

Characterized by its slender form, sparse pilosity, subglobose head, 
simple pronotum, scarcely incrassate slender legs, and closed discal cell. 


Species of Stenopirates 


1. Stenopirates chipon (Esaki), 1935 : 24, pl. 5, fig. 2. Formosa.* 

2. Stenopirates collaris Walker, 1873 : 139. India, Burma, Java, Formosa.f { 
(Figures in Distant, 1903, fig. 138; Esaki, 1932, fig. p. 1650). 
(=sanguinipes Breddin, 1905 : 144, fide Bergroth, 1905a). 

3. Stenopirates yami (Esaki), 1935 : 21, pl. 5, fig. 1. Botel Tobago.* 


*Status determined from descriptions by R. L. Usinger. 
+tStatus determined from types by W. E. China. 
{Status determined from identified specimens by R. L. Usinger. 


Genus Pseudenicocephalus Usinger, new genus 


Elongate, slender, with sides subparallel behind middle of pronotum. 
Surface, excepting the neck and wing membranes, densely clothed with 
fine, pale, decumbent or closely appressed hairs. Legs long and slender. 

Postocular constriction of head indicated by a deep cuneiform 
impression on vertex. Hind lobe of head very strongly constricted 
posteriorly and feebly lamellately expanded on either side above neck, 
with a distinctly impressed longitudinal line at center of disk. Ocelli 
on moderate elevations, anteriorly located and closely approximating 
median line. First antennal segment shortest, second three times as 
long as first, third longest, almost twice as long as second, fourth half 
as long as second. 

Disk of pronotum with transverse constrictions all but obscured by 
various processes, with a fine longitudinal impressed line at middle, 
lateral margins strongly narrowed anteriorly, abruptly flaring outward 
at posterior lobe, then briefly subparallel or posteriorly convergent to 
broadly rounded postero- -lateral angles. Posterior margin very deeply 
angulately emarginate, the apex of the notch reaching more than half 
the distance to intermediate lobe. Anterior lobe with a very prominent 
blunt spine on either side directed slightly anteriorly and laterally. 
Intermediate lobe with two tubercles on either side. Posterior lobe 
with a rounded, posteriorly divergent carina on either side, extending 
almost to postero-lateral margin. 

Scutellum very broadly exposed, impressed with a fine longitudinal 
line and not produced posteriorly. 
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Anterior coxal cavities open behind. Front femora five times as 
long as broad. Front tarsi with two claws, the outer one very much 
reduced. 

Hemelytra with veins strongly elevated. Membrane finely retic- 
ulate. Discal cell closed, long and slender. 

Genotype: Henicocephalus lewisi Distant. 

Distribution: Japan, India, and Africa. 

Readily recognized by the narrow, elongate form with slender legs, 
closed discal cell, dense decumbent vestiture, very long third antennal 
segment, angulately emarginate posterior border of pronotum, and 
pronotal armature. 


Species of Pseudenicocephalus 


1. Pseudenicocephalus kenyensis (Jeannel) 1919 : 148, pl. 5, fig. 4. Kenya.t 
2. Pseudenicocephalus lewisi (Distant) 1903:53. Japan.{f Figured in Esaki, 
1929 : 149, fig. 2 and 1932 : 1650). 


*Status determined from descriptions by R. L. Usinger. 
{Status determined from types by W. E. China. 
{Status determined from identified specimens by R. L. Usinger. 


Genus Chinella Usinger, new genus 


Elongate, covered with a fairly dense vestiture of brownish hairs, 
the surface a little roughened and dull to somewhat polished. 

Head very short and broad, as long as pronotum, and only one and 
one-half times as long as broad, the posterior lobe almost twice as 
broad as long, distinctly sulcate down the middle, the ocelli distinct. 

Pronotum transverse, with a suture shaped like an inverted Y on 
middle lobe where also there is a submarginal longitudinal depression on 
either side. Posterior margin deeply angulately emarginate. 

Front femora only moderately incrassate, about 4 times as long as 
broad. Front tarsi with but a single claw. 

Anterior coxal cavities open behind. 

Scutellum roundly, transversely dilated at apex. 

Venation differing from Enicocephalus. The discal cell is open and 
the basal cell is present. Veins moderately elevated. 

Antennae with first segment shortest, last three subequal. 

Type: Henicocephalus emarginatus Champion, 1898 : 161, Tab. X, 
fig. 4. 

Distribution: Guatemala. 

Closely allied to typical Enicocephalus but with discal cell open. It 
differs from Oncylocotis and its allies in its one-clawed anterior tarsi, 
more robust form, narrowed and roundly carinate scutellar apex, and 
open discal cell. ; 

I take great pleasure in dedicating this genus to Mr. W. E. China 
who studied the types and pointed out the generic peculiarities men- 
tioned above. 


Species of Chinella 


1. Chinella emarginatus (Champion) 1898 : 161, Tab. X, fig. 4. Guatemala. f 
2. Chinella pilosus (Champion) 1898 : 160, Tab. X, fig. 3. Guatemala. f 


tStatus determined from types by W. E. China. 
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Genus Ceratotrachelus Usinger, new genus 


Elongate, parallel-sided species with a short, scale-like or very finely 
hair-like pubescence which imparts a granular appearance to the rather 
dull surface. 

Head at least a little longer than pronotum, sharply constricted at 
level of posterior margins of eyes, the anterior lobe with a more or less 
prominent anterior® projection. Antenniferous tubercles bluntly pro- 
duced anterolaterally, posterior lobe a little transverse, subglobose, the 
ocelli located at sides of distinct, rounded elevation and thus only visible 
laterally. Antennae with first segment shortest, the second a little 
longer than third and fourth. 

Pronotum subflattened above with various blunt spines or processes 
on anterior lobe and rounded elevations on either side. Transverse 
constrictions distinct. Posterior lobe quite large, its sides subparallel, 
widest anteriorly, the postero-lateral angles rounded and posterior 
margin deeply, angulately emarginate. 

Front femora only moderately incrassate, approximately 4 times as 
long as broad, the front tarsi bearing two claws of which the outer one 
may be somewhat reduced. Anterior coxal cavities open behind. 

Wing venation typical of Enicocephalus with the discal cell closed 
and basal cell present, but the discal cell confluent with stigmal cell. 
Veins very prominent, elevated. 

Genotype: Henicocephalus cornifrons Bergroth. 

Distribution: Africa. 

Distinguished from other genera by the tubercles on the pronotum, 
the laterally directed ocelli, the peculiar vestiture, and the emarginate 
posterior margin of pronotum. 


Species of Ceratotrachelus 


1. Ceratotrachelus cornifrons (Bergroth) 1905 :385. Belgian Congo. tf 

2. Ceratotrachelus tuberculatus (Bergroth) 1905 : 377. Africa. (Figured in Jeannel, 
1919, pl. 5, fig. 

3. Ceratotrachelus icsrattedtite (Bergroth), 1914 : 457. Nigeria, Africa.* 


*Status determined from descriptions by R. L. Usinger. 
{Status determined from identified specimens by R. L. Usinger. 


Genus Hymenocoris Uhler (1892: 181) 


Very long and slender and clothed with more or less scattered long 
pale hairs. Surface in great part smooth and shining with the anterior 
lobe of the head and basal and apical lobes of pronotum more roughened. 

Head long and slender, the posterior lobe broad, strongly elevated, 
the ocelli on distinct, divergent elevations; very strongly constricted 
behind, the width at constriction being about half that of posterior lobe 
of head. Antennae very long, proportion of segments one to four 

8 : 25 : 20. 

Pronotum very simply formed, the disk scarcely convex except on 
intermediate lobe, transverse constrictions only moderately strongly 
impressed, with a very fine longitudinal impression appearing simply 
as a line on intermediate lobe. Posterior margin straight, not at all 
emarginate as in other genera. 
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Disk of scutellum feebly elevated, broad, smooth and subflattened 
except for short, abruptly narrowed, roundly carinate apex. 

Anterior coxal cavities open behind. 

Legs very long and slender, front tarsi including claws longer than 
one-half length of tibiae, the tarsi with two claws. 

Wing venation typical of Enicocephalus except for the very much 
shortened stigmal cell. M, in my figure (1932) is not typical and 
should be deleted. Discal cell closed. Basal cell prominent. 

Genotype: Hymenocoris formicina Uhler, 1892 :182. (Figured in 
Usinger, 1932, fig. 3). 

Distribution: California. 

I know of no other species which can be referred to this genus. It 
may be readily recognized by its distinctly diverging, elevated ocelli, 
short stigmal cell which does. not reach beyond stigma, and simple 
pronotum. 


Genus Systelloderes Blanchard (1852: 224) 


Rather small, fragile insects with a more or less smooth and polished 
surface and pale coloration. Almost naked or moderately clothed with 
pale hairs. 

Posterior lobe of head either long with sides subparallel, subglobose, 
or subquadrate, the ocelli but little prominent. Antennae with first 
segment shortest, second, third, and fourth subequal. 

Pronotum rather regularly narrowed from base to apex, transverse 
impressions distinct, the posterior one sinuate; often with a rather 
prominent longitudinal impression at least on anterior portion of 
middle lobe. Sometimes with an obsolescent fovea on middle of disk 
on either side of middle of intermediate lobe. Anterior and posterior 
margins usually shallowly, distinctly emarginate. Scutellum rather 
flattened, carinate apically. 

Hemelytra very delicate, the veins not strongly elevated, incon- 
spicuous. Discal cell open and basal cell wanting. 

Anterior coxal cavities open behind. Front legs rather strongly 
incrassate and front tarsi with two unequal claws. 

Genotype: Systelloderes moschatus Blanchard, 1852 : 224, pl. 2, fig. 14. 

Distribution: Ethiopian, Oriental, Australian, Neotropical and 
Nearctic Realms. 

Easily recognized by the open discal cell, testaceous to fulvous col- 
oration, more or less shining surface with only a moderate vestiture of 
pale hairs, and small size. The genus Hymenodectes Uhler, 1892 : 180, 
(type culicus Uhler, 1892 : 181) isa straight synonym. Mr. China sent 
a specimen of pugnatorius Distant (1904 : 278) from the Hex River 
Valley, Africa, which he identified as an Aerorchestes but in my opinion 
this specimen runs directly to Systelloderes. Under the circumstances 
I have listed pugnatorius as a doubtful species. Mr. China’s identifica- 
tion raises some question as to the validity of the anomalous characters 
of Aerorchestes, e. g., front coxal cavities closed behind and middle and 
hind tarsi one-segmented. 
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Species of Systelloderes 


. Systelloderes aetherius Bergroth, 1916 : 16. Queensland.* 

. Systelloderes angustatus (Champion) 1898 : 161, Tab. X, fig. 5. Guatemala, 
Mexico. t t 

3. Systelloderes biceps (Say) 1832:32. Pennsylvania, U. S. A.t (Figured in 

Champion, 1898 : 162, Tab. X, fig. 6; Johannsen, 1909 : 3, figs. 1-17; and 
Usinger, 1932, fig. 5.) 

. Systelloderes capillicornis Bergroth, 1918: 116. Luzon, P. I.* 

. Systelloderes crassatus (Usinger), 1932 : 151, fig. 6. California.§ 

. Systelloderes culicus (Uhler), 1892 :181. Utah.§ 
(=schwarztt Ashmead MS, 1893 : 328.) 

. Systelloderes inusitatus (Drake and Harris) 1927: 102. Miss.§ 

. Systelloderes iowensis (Drake and Harris) 1927 : 102. Iowa.§ 

. Systelloderes maclachlani (Kirkaldy) 1901 : 218, fig. 1. New Zealand.t 

. Systelloderes moschatus Blanchard, 1852 : 224, pl. 2, fig. 14. Chile. 

. Systelloderes nitidus (Usinger) 1932 : 152, fig. 4. British Honduras. § 

. Systelloderes terrenus (Drake and Harris), 1927 : 103, Iowa.§ (nymph). 


*Status determined from descriptions by R. L. Usinger. 

{Status determined from types by W. E. China. 

{Status determined from identified specimens by R. L. Usinger. 
§Status determined from examination of the types by R. L. Usinger. 


Species of Doubtful Generic Position 


. Enicocephalus barbatus Bergroth, 1906 : 323. Ceylon. 
(Figured by Distant, 1910 : 167, fig. 91.) 

. Enicocephalus bergrothi Breddin, 1899 : 176, fig. 8. Lombock. 

3. Enicocephalus bironianus Bergroth, 1906 : 325. New Guinea. 

4. Enicocephalus braunsii Bergroth, 1903 : 254. Cape Colony, Africa. 

5. Enicocephalus fimbria Breddin, 1912: 17. Africa. 

). Enicocephalus hymenaeus Bergroth, 1905 : 376. Madagascar. 

. Enicocephalus jacobsoni Bergroth, 1915 : 115, Java. 
. Enicocephalus japonicus Esaki, 1935 : 23, vl. 5, fig. 3. Japan. 
. Enicocephalus laticollis Bergroth, 1905 : 376. Madagascar. 
. Enicocephalus myrmecophilus Bergroth, 1915 : 292. Cape Colony, Africa. 
. Enicocephalus pugnatorius Distant, 1904 : 278. Cape Colony, Africa. 
. Enicocephalus tasmanicus Westwood, 1837 : 24. Tasmania. 
. Enicocephalus traegaordhi Bergroth, 1914: 12. Zululand, Africa. 
. Enicocephalus volatilis Bergroth, 1915 :118. Java. 
. Gamostolus tonnoiri Bergroth, 1927 : 684. New Zealand. 
. Phthirocoris antarcticus Enderlein, 1904 : 787, figs. 2-5. Crozet Island. 


Fossil Species 


. Disphaerocephalus constrictus Cockerell, 1917 : 361, fig. 3. Burmese Amber 
(Miocene). 
. Enicocephalus fossilis Cockerell, 1916 : 135, fig. 1. Burmese Amber (Miocene). 
. Enicocephalus fulvescens Westwood, 1837 : 23. Gum Animé. 
(=nasalis Hope, 1837 : 56.) 
. Enicocephalus swinhoei Cockerell, 1917 : 364, fig. 4. Burmese Amber (Miocene). 
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GENERAL CATALOGUE OF THE HEMIPTERA, W. E. Cuina, General Editor, 
and H. H. ParsHiLey, Managing Editor. Fascicle IV, Fulgoroidea. Part 4, 
Derbidae; Part 5, Achilixiidae; Part 6, Meenoplidae; Part 7, Kinnaridae, 
by Z. P. MertcaLtr. 252 pages. 1945. Published by Smith College, 
Northampton, Mass. Price, $2.75. 

The reviewer continues in his belief that little can be said of a catalogue 
in critical comment. The author's introduction indicates that this work embodies 
a careful and thorough effort to present data on the families treated, with the 
inevitable compromise in the interpretation of references and the evaluation of 
varied opinions. It seems doubtful to the reviewer that any more of the funda- 
mental data could be expected than have been included here. The volume con- 
tinues the excellent form of the preceding fascicles of the series.—A. W. L. 








A LIST OF THE GENERIC AND SUBGENERIC NAMES OF 
DERMAPTERA, WITH THEIR GENOTYPES 


H. K. TOWNES, 
Bureau of Entomology and Plant Quarantine, 
Agricultural Research Administration, 
U. S. Department of Agriculture 


The list below is presumed to be complete through 1943, but since 
the war has disrupted the distribution of scientific journals and the 
preparation of bibliographic periodicals, its completeness for the most 
recent literature may be questioned. The list comprises 234 names. 
In the case of all except twenty-six names,' the genotype species was 
fixed in connection with the original publication of the name. Where 
the genotype was not fixed in the original publication, reference to the 
earliest known genotype fixation is given. All original generic descrip- 
tions and type fixations have been examined. 

Poorly known bibliographic facts brought out in this list are that 
Pseudovostox is an established generic name; that the author of the 
name Chelidura is Berthold rather than Latreille or Serville; that 
Dacnodes is not preoccupied (Dacnodes Dejean, 1834, being a nomen 
nudum); and that Psalis and Eulabis are preoccupied. The genotypes 
of Rhyacolabis and of Pilex are herein synonymized with those of Praos 
and of Spongiphora respectively. 

Some of the names listed below have been shown to be synonyms, 
but because of the present unsatisfactory state of the classification of 
the order it seems inadvisable to try to indicate synonymy in this list. 
Those wishing to see a published systematic arrangement of the genera 
and their synonyms should consult Burr, 1912, Genera Insectorum, 
fasc. 122, pp. 1-112, or Burr, 1915 and 1916, Jour. Royal Microscop. 
Soc., 1915: 413-447, 521-546; 1916: 1-18. 


ACANTHOCORDAX Giinther, 1929. 
Mitteil. Zool. Mus. Berlin, 15: 80. Two species. 
Type.—Acanthocordax spinosus Ginther, 1929. (Original designation. ) 
ACNODEs Burr, 1911. 
Stettin Ent. Ztg., 72: 328. 
New name for Dacnodes Burr, which was thought to be preoccupied 
AcRANIA Burr, 1915. 
Jour. Royal Microscop. Soc., 1915, p. 436. Three species. 
Type.—Pygidicrana picta Guérin, 1838. (Original designation. ) 
ADIATHETUS Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 132. One species. 
Type.—Chelisoches shelfordi Burr, 1900. (Original designation. ) 


1The exceptions are: Allodahlia, Allostethus, Anisolabis, Bormansia, Brachy- 
labis, Chelidura, Chelidurella, Chelisochella, Cosmiella, Emiforficula, Forcipuls, 
Forficula, Karschiella, Labiduromma, Leptisolabis, Mongolabis, Opisthocosmia, 
Paracosmia, Platylabia, Prosparatta, Psalis, Pseudochelidura, Pterygida, Sphingo- 
labis, Tagalina, and Thermastris. 
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ALLODABLIA Verhoeff, 1902. 

Zool. Anz., 25: 194. Two species. 

Type.—(Forficula brachynota Haan, 1842)=Forficula scabriuscula Serville, 
1839. (Burr, 1910, Fauna Brit. Ind., Dermaptera, p. 149, designated 
scabriuscula Serville as genotype, listing brachynota Haan as a synonym 
of scabriuscula. Brachynota is one of the two specific names originally 
included, the other being /igeli Dohrn.) 

ALLOSTETHELLA Burr, 1915. 
Jour. Royal Microscop. Soc., 1915, p. 439. 
Emendation of Allosthetella. 
ALLOSTETHUS Verhoeff, 1904. 

Arch. f. Naturg., 70, bd. 1: 116. Four species. 

Type.—Forficula (Forficesila) indica Burmeister, 1838. (Designated by Burr, 
1909, Deut. Ent. Ztschr. 1909: 324. ) 

This is spelled both Allostethus and Allosthetus in the original reference, 
several times each way. Presumably, Allosthetus is a lapsus or a typo- 
graphic error. 

ALLOSTHETELLA Zacher, 1910. 

Ent. Rundschau, 27: 30. One species. 

Type.—(Allosthetella malayana Zacher, 1910)= Forficula doriae Dubrony (a 
pseudonym of Bormans), 1879. (Monobasic. ) 

See Allostethella. 

ANATAELIA Bolivar, 1899. 
Act. Soc. Espafi. Hist. Nat., 1899, p. 98. One species. 
Type.—Anataélia canariensis Bolivar, 1899. (Monobasic. ) 
ANCISTROGASTER Stal, 1855. 
Ofvers. Vet.-Akad. Forh., 12: 349. One species. 
Type.—Ancistrogaster luctuosus Stal, 1855. (Monobasic. ) 
AnbeEx Burr, 1911. 
Deut. Ent. Natl.-Bibl., 2:60. One species. 
Type.—Labia nigroflavidus Rehn, 1905. (Monobasic. ) 
ANECHURA Scudder, 1876. 
Proc. Boston Soc. Nat. Hist., 18: 289. One species. 
Type.—Forficula bipunctata Fabricius, 1781. (Monobasic. ) 
ANECHURELLA Bey-Bienko, 1936. 

Fauna $.S.5.R. . . . Nasekomye Kozhistokrylye . . . Moscow, Leningrad. 
(Akademiia Nauk, S.S.S.R., Zoologicheskii Institut), (n. s.) 5: 164, 230 
footnotes. One species. 

Type.—Forficula vara Scudder, 1876. (Original designation. ) 

ANISOLABELLA Zacher, 1911. 
Zool. Jahrb., Syst., 30: 378. One species. , 
Type.—Anisolabella braueri Zacher, 1911. (Monobasic.) 
ANISOLABIS Fieber, 1853. 

Lotos, 3: 257. Two species. : 

Type.—Forficula maritima Gené, 1832. (Designated by Scudder, 1876, Proc. 
Boston Soc. Nat. Hist. 18: 289.) 

Forcinella has the same type species. 

ANTENORIA Ribeiro, 1937. 
O Campo (Rio de Janeiro), ano 8, March: 36. One species. 
Type.—Antenoria bicyclura Ribeiro, 1937. (Monobasic. ) 
ANTISOLABIS Burr, 1911. 
Ann, So. African Mus., 10:5. Two species. 
Type.—Antisolabis myrmecoides Burr, 1911. (Original designation. ) 
Apacrya Serville, 1838. 
Hist. Nat. Ins. Orthop., p. 54. 
Emendation of A pachyus Serville. 
Apacuys Agassiz, 1846. 
Nomencl. Zool., Index Univ., p. 27. 
Emendation of A pachyus Serville. 
Apacuyus Serville, 1831. 

Ann. Sci. Nat., 22:35. One species. 

Type.—Forficula depressa Palisot, 1805. (Monobasic. ) 

See A pachya and A pachys. 
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ApovaBis Burr, 1915. 
Jour. Royal Microscop. Soc., 1915, p. 5388. Seven species. 
Type.—Forcinella hottentotta Dohrn, 1867. (Original designation. ) 
Apovostox Hebard, 1927. 
Proc. Acad. Nat. Sci. Phila., 79: 29. Two species. 
Type.—Labia pygidiata Dubrony (a pseudonym of Bormans), 1879. (Original 
designation. ) 
APTERYGIDA Westwood, 1840. 
Introd. Modern Classif. Ins., vol. 2, Synopsis of the Genera: 44. One species, 
Type.—(Forficula pedestris (Bonelli MS) Gené, 1832)=Forficula albipennis 
Charpentier, 1825. (Original designation. ) 
ARCHIDUX Burr, 1909. 
Ann. Mag. Nat. Hist., (8) 4: 123. One species. 
Type.—Archidux adolfi Burr, 1909. (Monobasic.) 
ARGUSINA Hebard, 1927. 
Proc. Acad. Nat. Sci. Phila., 79: 38. One species. 
Type.—Argusina lita Hebard, 1927. (Original designation. ) 
ARIXENIA Jordan, 1909. 
Novit. Zool., 16: 313, 324. One species. 
Type.—A rixenia esau Jordan, 1909. (Original designation. ) 
ARLEX Burr, 1910. 
Trans. Ent. Soc. Lond., 1910, p. 191. 
New name for Verhoeffia Burr. 
ARTHROEDETUS Caudell, 1907. 
Proc. U.S. Nat. Mus., 33: 171. One species. 
Type.—(Arthroedetus barberi Caudell, 1907)=Pyragra fuscata Serville, 1831. 
(Original designation. ) 
Pyragra and Thermastris have the same type species. I have confirmed the 
synonymy of the genotype by an examination of Caudell’s type specimen. 
AUCHENOMUS Karsch, 1886. 
Berl. Ent. Ztschr., 30: 89. One species. 
Type.—Auchenomus longiforceps Karsch, 1886. (Monobasic.) 
BARYGERAX Hebard, 1917. 
Trans. Amer. Ent. Soc., 43: 324. One species. 
Type.—Barygerax esau Hebard, 1917. (Original designation. ) 
BLANDEX Burr, 1912. 
Ann. K. K. Naturh. Hofmus. Wien, 26: 331. One species. 
Type.—Blandex solvendus Burr, 1912. (Monobasic. ) 
BorELLiA Burr, 1909. (Preoccupied by Rehn, 1906.) 
Deut. Ent. Ztschr., 1909, p. 325. Ten species. 
Type.— Forficestla moesta (Gené MS) Serville, 1838. (Original designation. ) 
See Euborellia. 
BORELLIOLA Semenov, 1908. 
Rev. Russe d’Ent., 8: 160. One species. 
Type.—Chelidurella euxina Semenov, 1907. (Monobasic. ) 
BorMANSIA Verhoeff, 1902. 
Zool. Anz., 25: 184. Two species. 
Type.—Bormansia africana Verhoeff, 1902. (Designated by Kirby, 1904, 
Syn. Cat. Orthop., 1:13.) 
BRACHYLABIS Dohrn, 1864. 
Stettin Ent. Ztg., 25: 292. Five species. 
Type.—Forficula chilensis Blanchard, 1852. (Designated by Kirby, 1891, 
Jour. Linnean Soc. Lond., Zool. 23: 518.) 
BuRRIOLA Semenov, 1908. 
Rev. Russe d’Ent., 8: 159. Two species. 
Type.—Burriola przewalskii Semenov, 1908. (Original designation. ) 
CARCINOPHORA Scudder, 1876. 
Proc. Boston Soc. Nat. Hist., 18: 291. One species. 
Type.—(Chelidura robusta Scudder, 1869)= Forficula americana Palisot, 1817. 
(Monobasic. ) 
Psalis has the same type species. 
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CHAETOSPANIA Karsch, 1886. 

Berl. Ent. Ztschr., 30: 87. One species. 

Type.—Chaetos pania inornata Karsch, 1886. (Monobasic. ) 
CHALLIA Burr, 1904. 

Trans. Ent. Soc. Lond., 1904, p. 285. One species. 

Type.—Challia fletcheri Burr, 1904. (Monobasic.) 
CHAMAIPETES Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 95. One species. 

Type.—Anechura hermes Burr, 1900. (Original designation. ) 
CHELIDOURA Serville, 1831. 

Ann. Sci. Nat., 22: 36. One species. 

Type.— Forficula aptera Charpentier, 1825. (Monobasic. ) 

Chelidura has the same type species. 

CHELIDURA Berthold, 1827. 

In Latreille: Naturliche Familien des Thierreichs, p. 406. No species included. 

Type.—Forficula aptera Charpentier, 1825. (By designation of the Inter 
national commission on Zoological Nomenclature, 1943, Bull. Zool. 
Nomenclature 1, no. 3: 18, 57.) 

Chelidoura has the same type species. See Quelidura. The name Chelidura 
has usually been attributed to Serville, 1831, and up until the type 
designation cited above, no species had been assigned to Chelidura 
Berthold. Serville (1831, Ann. Sci. Nat. 22: 36) proposed Chelidoura 
as a substitute for the French vernacular name Chélidoure used earlier by 
Latreille (for which Chelidura Berthold is also a substitute) but made no 
mention of Chelidura Berthold. The statement by the International 
Commission on Zoological Nomenclature (1943, Bull. Zool. Nomenclature 
1, no. 3: 18, 57) that Serville (ibidem) designated the type of Chelidura 
Berthold is therefore open to question. 

CHELIDURELLA Verhoeff, 1902. 

Zool. Anz., 25: 187. Two species. 

Type.—Forficula acanthopygia Gené, 1832. (Designated by Kirby, 1904, 
Syn. Cat. Orthop. 1: 43.) 

CHELISOCHELLA Verhoeff, 1902. 

Zool. Anz., 25: 196. Three species. 

Type.—Lobophora superba Dohrn, 1865. (Designated by Kirby, 1904, Syn 
Cat. Orthop. 1:35.) 

CHELISOCHES Scudder, 1876. 
Proc. Boston Soc. Nat. Hist., 18: 295. 
New name for Lobophora Serville. 
Ciprex Burr, 1910. 
Proc. U.S. Nat. Mus., 38: 462. One species. 
Type.— Forficula schwarzi Rehn, 1905. (Monobasic. ) 
CopIsce.is Fieber, 1853. 

Lotos, 3: 257. One species. 

Type.—Forficula minor Linnaeus, 1758. (Monobasic. ) 

Labia has the same type species. 

Corbax Burr, 1910. 
Fauna Brit. India, Dermaptera, p. 184. Two species. 
Type.— Forficula armata Haan, 1842. (Original designation. ) 
COsMIELLA Verhoeff, 1902. 

Zool. Anz., 25: 195. Three species. 

Type.—Opisthocosmia rebus Burr, 1900. (Designated by Kirby, 1904, Syn. 
Cat. Orthop. 1: 38.) 

CoOsMOGERAX Hebard, 1933. 

Trans. Amer. Ent. Soc., 59: 105. One species. 

Type.—Spongiphora formica Burr, 1911. (Original designation. ) 
CRANOPYGIA Burr, 1908. 

Ann. Mag. Nat. Hist., (8) 2: 389. Two species. 

Type.—Pygidicrana cumingi Dohrn, 1863. (Original designation. ) 
CTENISOLABIS Verhoeff, 1902. 

Sitzber. Gesell. Naturf. Freunde Berlin, 1902, p. 11, 14. One species. 

Type.—Ctenisolabis togoensis Verhoeff, 1902. (Monobasic. ) 
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CYLINDROGASTER Stal, 1855. 
Ofvers. Vet.-Akad. Férh., 12: 350. One species. 
Type.—Cylindrogaster gracilis Stal, 1855. (Monobasic. ) 
DacnobeEs Burr, 1907. 

Ent. Mo. Mag., 43: 60. One species. 

Type.—Dacnodes wellmani Burr, 1907. (Monobasic. ) 

See Acnodes and Sacnodes. 

DEMOGORGON Kirby, 1891. 

Jour. Linn. Soc. Lond., Zool., 23: 513. Five species. 

Type.—(Demogorgon batesi Kirby, 1891)=Forficesila xanthopus Stal, 1855. 
(Original designation. ) 

DENDROIKETES Burr, 1909. 

Deut. Ent. Ztschr., 1909, p. 321. One species. 

Type.—A pachys corticinus Burr, 1908. (Monobasic. ) 
DiaPERASTICUS Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 98. Four species. 

Type.—Sphingolabis sansibaricus Karsch, 1886. (Original designation. ) 
DicrRANna Burr, 1908. 

Ann. Mag. Nat. Hist., (8), 2: 387. Seven species. 

Type.—Pygidicrana frontalis Kirby, 1903. (Original designation. ) 
DicRANoPYGIA Burmeister, 1840. 

Germar’s Ztschr. Ent., 2: 79. 

Emendation of Pygidicrana Serville. 
Dinex Burr, 1910. 

Proc. U. S. Nat. Mus., 38: 461. One species. 

Type.—Opisthocosmia americana Bormans, 1893. (Monobasic. ) 
Dipiatys Serville, 1831. 

Ann. Sci. Nat., 22: 33. One species. 

Type.—Forficula macrocephala Palisot, 1805. (Monobasic. ) 
Dorvu Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 123. Nine species. 

Type.—Forficula linearis Eschscholtz, 1822. (Original designation. ) 
DyscritiInaA Westwood, 1881. 

Trans. Ent. Soc. Lond., 1881, p. 601. One species. 

Type.—(Dyscritina longisetosa Westwood, 1881) = Nannopygia gerstdckeri 
Dohrn, 1863. (Monobasic. ) 

Nannopygia has the same type species. 

EcHINOPSALIS Bormans, 1893. 
Biol. Centr. Amer., Orthoptera, 1:2. One species. 
Type.—Echinopsalis guttata Bormans, 1893. (Monobasic. ) 
EcHINosoMA Serville, 1838. 
Hist. Nat. Ins. Orthop., p. 34. One species. 
Type.— Forficula afra Palisot, 1805. (Monobasic. ) 
ELAUNON Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 123. One species. 
Type.—Sphingolabis bipartitus Kirby, 1891. (Original designation. ) 
Emboros Burr,1907. 
Trans. Ent. Soc. Lond., 1907, p. 103. One species. 
Type.—Opisthocosmia dubia Bormans, 1894. (Original designation. ) 
EMIFORFICULA Menozzi, 1927. 

Ent. Mitt., 16: 239. Two species. 

Type.—(Forficula ornata ‘‘Burr'’)=Forficula ornata Bormans, 1884. (By 
present designation. ) 

Menozzi gave Burr as the author of Forficula ornata. The name was proposed 
first by Bormans and in the places where Burr treats a Forficula ornata, 
he is merely interpreting Bormans’ species. 

ENKRATES Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 131. One species. 

Type.— Forficula flavipennis Fabricius, 1793. (Monobasic. ) 

According to Rehn (1927, Ent. News 38: 148), Burr misidentified Forficula 
flavipennis Fabricius. 

Eparcuus Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 120. Eight species. 
Type.— Forficula insignis Haan, 1842. (Original designation. ) 
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EpmLaBis Burr, 1915. 
Jour. Royal Microscop. Soc., 1915, p. 5389. Three species. 
Type.—Euborellia penicillata Borelli, 1911. (Original designation. ) 
EPILANDEX Hebard, 1927. 
Proc. Acad. Nat. Sci. Phila., 79: 26. One species. 
Type.—Landex burri Borelli, 1921. (Original designation. ) 
Erotesis Burr, 1910. (Preoccupied by McLachlan, 1877.) 
Fauna Brit. India, Dermaptera, p. 114. Two species and a questioned third. 
Type.—(Spongiphora sphinx Burr, 1900)=Forficula simulans Stal, 1860. 
(Original designation. ) 
Proreus has the same type species. 
{SPHALMENUS Burr, 1909. 

Ann. Mag. Nat. Hist., (8) 3: 251. Four species. 

Type.— Forficula lativentris Philippi, 1863. (Original designation. ) 
SUBORELLIA Burr, 1910. 

Proc. U.S. Nat. Mus., 38: 448, footnote. 

New name for Borellia Burr. 
SUDOHRNIA Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 97. One species. 

Type.—Forficula metallica Dohrn, 1865. (Original designation. ) 
SUENKRATES Rehn, 1927. 

Ent. News, 38: 148. One species. 

Type.—Sphingolabis variegata Kirby, 1891. (Original designation. ) 
SUGERAX Hebard, 1917. 

Trans. Amer. Ent. Soc., 43: 327. One species. 

Type.—Eugerax poecilum Hebard, 1917. (Original designation. ) 
SULABIS Zacher, 1911. (Preoccupied by Eschscholtz, 1829.) 

Zool. Jahrb., Syst., 30: 377. Five species. 

Type.—Gonolabis woodwardi var. dentaia Burr, 1908. (Designated by Burr, 
1912, Genera Insectorum, 122: 34.) 

See Mongolabis. Burr later (1915, Jour. Royal Microscop. Soc., 1915: 537) 
gave Gonolabis michaelseni Burr, 1908, as the type of this name, but the 
name michaelseni was not originally included. Burr (1915) evidently 
believed that the species included by Zacher as woodwardi var. dentata is 
actually a misidentification of michaelsent. 

SULITHINUS Hincks, 1935. 

Ent. Mo. Mag., 71: 274. 

New name for Lithinus Burr. 
EUMEGALURA Bey-Bienko, 1934. 

Ann. Mag. Nat. Hist., (10) 13: 412. One species. 

Type.—Eumegalura mandarina Bey-Bienko, 1934. (Original designation. ) 
Exypnus Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 128. One species. 

Type.—Chelisoches pulchripennis Bormans, 1883. (Original designation. ) 
ForcepsiA Moreira, 1930. 

Bol. Inst. Biol. Def. Agr. Rio de Janeiro, 7 :9. One species. 

Tvoe.—Forcepsia pulla Moreira, 1930. (Original designation. ) 
FORCINELLA Dohrn, 1862. 

Stettin Ent. Ztg., 23: 226. Two species. 

Type.— Forficula maritima Gené, 1832. (Original designation. ) 

Anisolabis has the same type species. 

ForciPuLa Bolivar, 1898. 

Ann. Soc. Ent. France, 66: 283. Three species. 

Type.—Labidura quadrispinosa Dohrn, 1863. (Designated by Kirby, 1904, 
Syn. Cat. Orthop., 1: 8.) 

ForFIcEsILA Serville, 1831. 
Ann. Sci. Nat., 12:32. One species. 
Type.—(Forficula gigantea Fabricius, 1793)=Forficula riparia Pallas, 1773. 
(Monobasic. ) 

Labidura has the same type species. Forficesila Berthold, 1827, in Latreille: 

Nattrliche Familien des Thierreichs, p. 406, is a nomen nudum. 
ForFIcuLa Linnaeus, 1758. 

Syst. Nat., Ed. 10, 1: 423. Two species. 

Type.—Forficula auricularia Linnaeus, 1758. (Designated by Latreille, 1810, 
Consid. Génér. sur 1’Ordre Nat. . . . p. 433.) 


— 
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FORFICULARIA Weyenbergh, 1869. (Fossil.) 

Arch. Mus. Teyler, 2: 274. One species. 

Type.—Forficularia problematica Weyenbergh, 1869. (Monobasic.) 
ForFIDULA Houlbert, 1924. 

Thysanoures-Dermapt. Orth. de France, 1:246. Eight species. 

Type.— Forficula decipiens Gené, 1832. (Original designation. ) 
ForMICILABIA Rehn & Hebard, 1917. 

Bull. Amer. Mus. Nat. Hist., 37: 641. One species. 

Type.— Formicilabia caribea Rehn & Hebard, 1917. (Original designation. ) 
GELOTOLABIS Zacher, 1911. 

Zool. Jahrb., Syst., 30: 385. One species. 

Type.—Gelotolabis burri Zacher, 1911. (Monobasic.) 
GERACODES Hebard, 1917. 

Trans. Amer. Ent. Soc., 43: 322. One species. 

Type.—Geracodes litus Hebard, 1917. (Original designation. ) 
GERAX Hebard, 1917. 

Trans. Amer. Ent. Soc., 43: 325. One species. 

Type.—Gerax phantasma Hebard, 1917. (Original designation. ) 
GONOLABIDURA Zacher, 1910. 

Ent. Rundschau, 27: 28. One species. 

Type.—(Gonolabidura volzi Zacher, 1910)=Anisolabis piligera Bormans, 1900. 

(Monobasic. ) 

GONOLABINA Verhoeff, 1902. 

Sitzber. Gesell. Naturf. Freunde Berlin, 1902, p. 8. One species. 

Type.—(Gonolabina kuhlgatzi Verhoef, 1902)= Forficula spectabilis Philippi, 

1863. (Monobasic.) 

GONOLABIs Burr, 1900. 

Ann. Soc. Ent. Belg., 44: 48. Four species. 

Type.—Anisolabis javana Bormans, 1883. (Original designation. ) 
GuANcHIA Burr, 1912. 

Genera Insectorum, Dermaptera, fasc. 122: 80. Five species. 

Type.—Forficula cabrerae Bolivar, 1893. (Original designation. ) 
HaAMAXAS Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 133. Four species. 

Type.—Chelisoches feae Bormans, 1894. (Original designation. ) 
HEMIMERUS Walker, 1871. 

Cat. Derm. Salt. Brit. Mus., 5, suppl.: 2. One species. 

Type.—Hemimerus talpoides Walker, 1871. (Monobasic.) 
HETEROLABIS Borelli, 1912. 

Bull. Mus. Natl. d’Hist. Nat., Paris, 18: 230. One species. 

Type.—Heterolabis brasiliensis Borelli, 1912. (Monobasic.) 
HoMOEOLABIs Borelli, 1911. 

Bull. Mus. Zool. Univ. Torino, 26, no. 640: 1. One species. 

Type.—Homoeolabis maindroni Borelli, 1911. (Monobasic.) 
HomoracEs Burr, 1909. 

Deut. Ent. Ztschr., 1909, p. 327. One species. 

Type.—Anechura feae Bormans, 1888. (Monobasic.) 
HORRIDOLABIS Zacher, 1911. 

Zool. Jahrb., Syst., 30: 384. One species. 

Type.—Horridolabis paradoxura Zacher, 1911. (Monobasic. ) 
HypurGus Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 101. One species. 

Type.—Opisthocosmia humeralis Kirby, 1891. (Original designation. ) 
IDOLOLABIS Burr, 1911. 

Stettin Ent. Ztg., 72: 335. 

Lapsus for Idolopsalis Borelli. 
IDOLOPSALIs Borelli, 1910. 

Bull. Mus. Natl. d’Hist. Nat., Paris, 16: 156. One species. 

Type.—Idolopsalis riveti Borelli, 1910. (Monobasic. ) 

See Idololabis. 
IrpEx Burr, 1911. 

Deut. Ent. Natl.-Bibl., 2: 59. One species. 

Type.—Spongophora nitidipennis Bormans, 1894. (Original designation. ) 
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ISOLABELLA Verhoeff, 1902. 

Sitzber. Gesell. Naturf. Freunde Berlin, 1902, p. 11, 15. One species. 
Type.—lIsolabella graeca Verhoeff, 1902. (Monobasic.) 

IsoLaBIs Verhoeff, 1902. 

Sitzber. Gesell. Naturf. Freunde Berlin, 1902, p. 11, 14. One species. 
Type.—TIsolabis braueri Verhoeff, 1902. (Monobasic. ) 

IsopyGE Borelli, 1931. 

Bull. Mus. Natl. d’Hist. Nat., Paris, (2) 3: 493. One species. 

Type.—TIsopyge madagascariensis Borelli, 1981. (Monobasic. ) 
Kacocrania Zacher, 1910. 

Ent. Rundschau, 27: 105. One species. 

Type.—Pygidicrana marmoricrura Serville, 1838. (Original designation. ) 

KARSCHIELLA Verhoeff, 1902. 

Zool. Anz., 25: 183. Two species. 
Type.—Pygidicrana biittnert Karsch, 1886. (Designated by Kirby, 1904, 
Syn. Cat. Orthop., 1: 13.) 
KrnEsIs Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 126. One species. 
Type.—Chelisoches punctulata Burr, 1897. (Original designation. ) 
KLEIDuCcHUs Burr, 1912. 
Genera Insectorum, Dermaptera, fasc. 122: 64. One species. 
Type.— Forficesila australicus Guillou, 1841. (Original designation. ) 
KLETER Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 104. One species. 
Type.—(Opisthocosmia amazonensis Bormans and Burr, 1899) =Ancistrogaster 
aterrimus Bormans, 1883. (Original designation. ) 
KOsMETOR Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 122. Five species. 
Type.—Opisthocosmia annandalei Burr, 1904. (Original designation. ) 
Labia Leach, 1815. 
Brewster’s Edinburgh Encycl., 9: 118. One species. 
Type.—Forficula minor Linnaeus, 1758. (Monobasic. ) 
Copiscelis has the same type species. 
LABIDOPHORA Scudder, 1876. 
Proc. Boston Soc. Nat. Hist., 18: 297. 
New name for Platylabia Dohrn, because of its similarity to Platylabus 
Wesmael, 1845. 
LaBIDURA Leach, 1815. 
Brewster’s Edinburgh Encycl., 9: 118. On: pecies. 
Type.—(Forficula gigantea Fabricius, 17 = Forficula riparia Pallas, 1773. 
(Monobasic. ) 
Forficesila has the same type species. 
LABIDURODES Dubrony (a pseudonym of Bormans), 1879. 
Ann. Mus. Stor. Nat. Genova, 14: 355. One species. 
Type.—Labidurodes robustus Dubrony (a pseudonym of Bormans), 1879. 
(Monobasic. ) 

LABIDUROMMA Scudder, 1890. (Fossil. ) 

Rept. U. S. Geol. Surv. Terr., 13: 203. Ten species. 
Type.—Labiduromma avia Scudder, 1890. (By present designation. ) 
LaBIDURUs Rafinesque, 1815. 
Analyse de la Nature, p. 118. No description and no species included. 
A nomen nudum. 
LAMPROPHORELLA Mjoéberg, 1924. 
Ark. f. Zool., 16, no. 21: 10, footnote. 
New name for Lamprophorus Burr. 

LAMPROPHORUS Burr, 1912. (Preoccupied by Gemminger & Harold, 1869.) 
Genera Insectorum, Dermaptera, fasc. 122: 66. One species. 
Type.—Mecomera kervillei Burr, 1905. (Original designation. ) 

See Lamprophorella. 

LANDEX Burr, 1915. 

Jour. Royal Microscop. Soc., 1915, p. 445. One species and a questioned 
second. 
Type.—Labidura femoralis Dohrn, 1863. (Original designation. ) 
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LAREX Burr, 1911. 
Deut. Ent. Natl.-Bibl., 2:60. One species. 
Type.—Spongophora rogersi Bormans, 1893. (Monobasic. ) 
LEPTISOLABIS Verhoeff, 1902. 
Sitzber. Gesell. Naturf. Freunde Berlin, 1902: 12. Two species. 
Type.—Leptisolabis usambarana Verhoeff, 1902. (Designated by Kirby, 1904, 
Syn. Cat. Orthop., 1: 21.) 
LiPpARURA Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 119. One species. 
Type.— Neolobophora asiatica Seeman, 1896. (Original designation. ) 
LipoDEs Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 100. One species. 
Type.—Opisthocosmia vivax Burr, 1905. (Original designation. ) 
LitHINUs Burr, 1909. (Preoccupied by Klug, 1833.). 
Deut. Ent. Ztschr., 1909, p. 327. One species. 
Type.—Forficula analis Rambur, 1838. (Monobasic.) 
See Eulithinus. 
LitocosMIA Hebard, 1917. 
Proc. Acad. Nat. Sci. Phila., 69: 247. One species. 
Type.—Litocosmia roraimae Hebard, 1917. (Original designation. ) 
Losoruora Serville, 1838. (Preoccupied by Curtis, 1825.) 
Hist. Nat. Ins. Orthop., p. 32. One species. 
Type.—(Lobophora rufitarsis Serville, 1838)= Forficula morio Fabricius, 1775. 
(Monobasic. ) 
See Chelisoches. 
LoGIcoLaBis Zacher, 1911. 
Zool. Jahrb., Syst., 30: 375. One species. 
Type.—Anisolabis vosseleri Burr, 1908. (Monobasic.) 
MANDEX Burr, 1915. 
Jour. Royal Microscop. Soc., 1915, p. 5383. One species. 
Type.—Anisolabis peruviana Bormans, 1880. (Monobasic.) 
MaravVa Burr, 1910. 
Deut. Ent. Natl.-Bibl., 2: 60. One species. 
Type.—(Labia grandis Dubrony (a pseudonym of Bormans), 1879)= Labia 
wallacei Dohrn, 1864. (Original designation. ) 
MECOMERA Serville, 1838. 
Hist. Nat. Ins. Orthop., p. 53. One species. 
Type.—(Mecomera brunnea Serville, 1838)= Forficula plana Burmeister, 1838. 
(Monobasic. ) 
MESASIOBIA Semenov, 1908. (£0 
Rev. Russe d’Ent., 8: 163. %)°% species. 
Type.— Mesasiobia hemixanth:. .ra Semenov, 1908. (Monobasic. ) 
MESOCHELIDURA Verhoeff, 1902. 
Zool. Anz., 25: 187. One species. 
Type.—Chelidura bolivafi Dubrony (a pseudonym of Bormans), 1878. 
(Monobasic. ) 
MESOFORFICULA Ping, 1935. (Fossil. ) 
Chinese Jour. Zool., 1: 107. One species. 
Type.—Mesoforficula sinkianensis Ping, 1935. (Original designation ) 
MEsovaBia Shiraki, 1906. 
Trans. Sapporo Nat. Hist. Soc., 1: 12. One species. 
Type.— Mesolabia nitakaensis Shiraki, 1906. (Monobasic.) 
METALABIS Burr, 1915. 
Jour. Royal Microscop. Soc., 1915, p. 538. One species. 
Type.—Eulabis saramaccensis Zacher, 1911. (Original designation. ) 
METASPARATTA Borelli, 1912. 
Boll. Mus. Zool. Univ. Torino, 27, no. 649: 1. One species. 
Type.—Metas paratta chacoensis Borelli, 1912. (Monobasic.) 
METISOLABIS Burr, 1910. 
Fauna Brit. India, Dermaptera, p. 108. Three species. 
Type.—Brachylabis voeltzkowi Burr, 1908. (Original designation. ) 
METRESURA Rehn, 1922. 
Trans. Amer. Ent. Soc., 47: 314. Three species. 
Type.— Forficula ruficeps Burmeister, 1838. (Original designation. ) 


> 
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Microvostox Hebard, 1917. 
Trans. Amer. Ent. Soc., 43: 310. Four species. 
Type.—Spongovostox alter Burr, 1912. (Original designation. ) 
Mrxocosmi<A Borelli, 1909. 
Boll. Mus. Zool. Univ. Torino, 24, no. 611: 14. One species. 
Type.—Mixocosmia tristani Borelli, 1909. (Original designation. ) 
Monco apis Zacher, 1911. 

Zool. Jahrb., Syst., 30: 385. Two species. 

Type.—Gonolabis woodwardi Burr, 1908. (Designated by Burr, 1912, Genera 
Insectorum, 122: 34.) 

See Eulabis. 

NALA Zacher, 1910 (March). 

Ent. Rundschau, 27: 30. One species. 

Type.—(Labidura lividipes ‘‘H. Luc.'’)=Forficula lividipes Dufour, 1828. 
(Original designation. ) 

Paralabidura has the same type species. Zacher gave ‘‘H. Luc.”’ as the 
author of lividipes. I do not know the reference he had in mind, but 
presume that the species really intended was lividipes Dufour. 

NANNISOLABIS Burr, 1910. 
Fauna Brit. India, Dermaptera, p. 106. Two species. 
Type.—Nannisolabis willeyi Burr, 1910. (Original designation. ) 
NaAnnopyGIA Dohrn, 1863. 

Stettin Ent. Ztg., 24:60. One species. 

Type.—Nannopygia gerstéckeri Dohrn, 1863. (Monobasic.) 

Dyscritina has the same type species. 

NARBERIA Burr, 1912. 
Genera Insectorum, Dermaptera, fasc. 122:94. Three species. 
Type.—Opisthocosmia biréi Burr, 1902. (Original designation. ) 
NEOCOSMIELLA Hebard, 1919. 
Trans. Amer. Ent. Soc., 45:95. One species. 
Type.—Neocosmiella atrata Hebard, 1919. (Original designation. ) 
NEOLOBOPHORA Scudder, 1875. 
Proc. Boston Soc. Nat. Hist., 17: 281. One species. 
Type.—Neolobophora bogotensis Scudder, 1875. (Monobasic. ) 
NESOGASTER Verhoeff, 1902. 

Zool. Anz., 25: 191. One species. 

Type.—(Nesogaster fruhstorferi Verhoeff, 1902)=Labia dolicha Burr, 1897. 
(Monobasic. ) 

NESOGASTRELLA Verhoeff, 1902. 

Zool. Anz., 25: 192. One species. 

Type.— Nesogastrella ruficeps Verhoeff, 1902. (Monobasic.) 
OBELURA Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 119. One species. 

Type.—Neolobophora tamul Burr, 1902. (Original designation. ) 
OponTopsALIs Burr, 1904. 

Trans. Ent. Soc. Lond., 1904, p. 315. Three species. 

Type.—Odontopsalis harmandi Burr, 1904. (Original designation. ) 
OptstHocosMi1A Dohrn, 1865. 

Stettin Ent. Ztg., 26:76. Thirteen species. 

Type.—Opisthocosmia centurio Dohrn, 1865. (Designated by Scudder, 1876, 
Proc. Boston Soc. Nat. Hist., 18: 296.) 

OREASIOBIA Semenov, 1936. 

In Bey-Bienko: Fauna S.S.S.R.. . . Nasekomye Kozhistokrylye . . . Mos- 
cow, Leningrad. (Akademiia Nauk, S.S.S.R, Zoologisheskii Institut), 
(n. s.) 5: 158, 228. Two species. 

Type.—Forficula fedtschenkoi Saussure, 1874. (Original designation. ) 

OstTEuLcus Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 106. One species. 
Type.—Ancistrogaster kervillei Burr, 1905. (Original designation. ) 
PaLex Burr, 1910. 

Fauna Brit. India, Dermaptera, p. 68. One species. 

Type.—(Platylabia sparattoides Bormans, 1900)=Platylabia major Dohrn, 
1867. (Original designation. ) 

Platylabia has the same type species. 
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PARACOSMIA Borelli, 1909. 

Boll. Lab. Zool. Scuola Agr. Portici, 3: 323. Two species. 

Type.—Paracosmia silvestrii Borelli, 1909. (Designated by Burr, 1912, Genera 
Insectorum, Dermaptera, fasc. 122: 86.) 

PARADIPLATYS Zacher, 1910. 

Ent. Rundschau, 27: 106. One species. 

Type.—Diplatys conradti Burr, 1904. (Original designation. ) 
PARADOHRNIA Shiraki, 1928. 

Insecta Matsumurana, 3:21. One species. 

Type.—Paradohrnia ornaticapitata Shiraki, 1928. (Monobasic.) 
PARALABIDURA Burr, 1910 (November). 

Trans. Ent. Soc. Lond., 1910, p. 184. Four species. 

Type.— Forficula lividipes Dufour, 1828. (Original designation. ) 

Nala has the same type species. 

PARALABIS Burr, 1915. 
Jour. Royal Microscop. Soc., 1915, p. 540. Four species. 
Type.—A nisolabis owenii Burr, 1911. (Original designation. ) 
PARAPSALIS Borelli, 1921. 
Boll. Mus. Zool. Univ. Torino, 35, no. 736: 2. One species. 
Type.—Parapsalis laevis Boreili, 1921. (Monobasic. ) 
PARASPARATTIA Burr, 1911. 
Deut. Ent. Natl.-Bibl., 2:61. Seven species. 
Type.—Sparatta nigrina Stal, 1855. (Original designation. ) 
PAREPARCHUS Burr, 1912. 
Genera Insectorum, Dermaptera, fasc. 122: 92. One species. 
Type.—Opisthocosmia minuscula Bormans, 1884. (Original designation. ) 
PARISOLABIS Verhoeff, 1904. 

Arch. f. Naturg., 1904, 70, bd. 1: 119. One species. 

Type.—Parisolabis novae-zeelandiae Verhoeff, 1904. (Monobasic. ) 

This is spelled Parisolabris in the original reference, but at the same place, 
the new subfamily based on this new genus is consistently (twice) spelled 
Parisolabinae. Presumably, Parisolabris is a typographic error. 

PARISOPSALIS Burr, 1914. 
Ann. Mag. Nat. Hist., (8) 13: 73. One species. 
Type.—Parisopsalis spryi Burr, 1914. (Monobasic. ) 
PARLAX Burr, 1912. 
Genera Insectorum, Dermaptera, fasc. 122: 79. One species. 
Type.—Opisthocosmia nieuwenhuisi Burr, 1909. (Original designation. 
PERICOMUs Burr, 1911. 
Deut. Ent. Natl.-Bibl., 2:59. One species. 
Type.—Labia tenuipes Burr, 1905. (Original designation. ) 
PERIRRHYTUS Burr, 1912. 
Genera Insectorum, Dermaptera, fasc. 122: 72. Two species. 
Type.— Forficula edentulus Wollaston, 1858. (Original designation. 
PHAULEX Burr, 1912. 
Genera Insectorum, Dermaptera, fasc. 122: 78. One species. 
Type.— Forficula albipes Fabricius, 1787. (Original designation. ) 
PuiLotis Rafinesque, 1815. 
Analyse de la Nature, p. 118. No description and no species included. 
A nomen nudum. 
PICRANIA Burr, 1908. 
Ann. Mag. Nat. Hist., (8) 2: 390. Two species. 
Type.— Forficesila liturata Stal, 1855. (Original designation. ) 
PiLex Burr, 1910. 

Proc. U. S. Nat. Mus., 38: 460. One species. 

Type.—(Opisthocosmia bogotensis Rehn, 1905)=Spongiphora croceipennis 
Serville, 1831. (Monobasic.) 

Spongiphora has the same type species. The type of bogotensis is a mashed, 
discolored specimen of crocetpennis with the tooth on the inner side of 
the cercus near its midlength (new synonymy). 

PLATYLABIA Dohrn, 1867. 

Stettin Ent. Ztg., 28: 347. Four'species. 

Type.—Platylabia major Dohrn, 1867. (Designated by Kirby, 1891, Jour. 
Linnean Soc. Lond., Zool. 23: 518.) 

Palex has the same type species. See Labidophora. 
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Praos Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 107. One species. 
Type.—Ancistrogaster perdita Borelli, 1906. (Original designation. ) 
Rhyacolabis has the same type species. 
PrRovaBIA Burr, 1911. 
Deut. Ent. Natl.-Bibl., 2:60. Ten species. 
Type.—Forficula arachidis Yersin, 1860. (Original designation. ) 
PROPYRAGRA Burr, 1910. 
Trans. Ent. Soc. Lond., 1910, p. 166. Three species. 
Type.—Pyragra paraguayensis Borelli, 1904. (Original designation. ) 
Proreus Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 129. Nine species. 
Type.—Forficula simulans Stal, 1860. (Original designation. ) 
Erotesis has the same type species. 
Prosapiya Hebard, 1923. 
Mem. Dept. Agr. India, (Ent. Ser.) 7: 233. One species. 
Type.—Prosadtya tricota Hebard, 1928. (Original designation. ) 
PROSPARATTA Burr, 1911. 
Deut. Ent. Natl.-Bibl., 2:61. One species and its named variety. 
Type.—Sparatia incerta Borelli, 1905. (Designated by Burr, 1912, Genera 
Insectorum, Dermaptera, fasc. 122: 61.) 
PROTODIPLATYS Martynov, 1925. (Fossil.) 
Bull. Akademiia Nauk, S.S.S.R., (6) 19: 573. One species. 
Type.—Protodiplatys fortis Martynov, 1925. (Monobasic.) 
PSALIDOPHORA Serville, 1838. 
Hist. Nat. Ins. Orthop., p. 29. 
New name for Spongiphora Serville because of its inappropriateness. 
Psa.is Serville, 1931. (Preoccupied by Huebner, 1823.) 
Ann. Sci. Nat., 22: 34. Two species. 
Type.—Forficula americana Palisot, 1817. (Designated by Scudder, 1876, 
Proc. Boston Soc. Nat. Hist., 18: 297.) 
Carcinophora has the same type species. 
PSEUDISOLABIS Burr, 1908. 
Ann. Mag. Nat. Hist., (8) 2: 254. One species. 
Type.—Pseudisolabis walkeri Burr, 1908. (Monobasic.) 
PSEUDOCHELIDURA Verhoeff, 1902. 
Zool. Anz., 25: 187, 196. Five species. 
Type.—Forficula sinuata Germar, 1824. (Designated by Kirby, 1904, Syn. 
Cat. Orthop., 1: 54.) 
PsEuUDOVOsTOX Borelli, 1926. 
Res Biologicae, 1: 66. One species. 
Type.—Pseudovostox bicolor Borelli, 1926. (Monobasic.) 
PTERYGIDA Verhoeff, 1902. 
Zool. Anz. 25: 197. Two species. 
Type.—Forficula jagori Dohrn, 1865. (Designated by Kirby, 1904, Syn. 
Cat. Orthop., 1: 44.) 
PureEx Burr, 1911. 
‘Deut. Ent. Natl.-Bibl., 2:59. Four species. 
Type.—Psalidophora frontalis Dohrn, 1864. (Original designation. ) 
PypICRANA Stal, 1860. 
Eugenies Resa, Zool., 1: 299. 
A lapsus for Pygidicrana Serville, 1831. 
PyGE Burr, 1908. 
Ann. Mag. Nat. Hist., (8) 2: 390. Five species. 
Type.—Pygidicrana modesta Bormans, 1894. (Original designation. ) 
PYGIDICRANA Serville, 1831. 
Ann. Sci. Nat., 22: 30. One species. 
Type.—Pygidicrana v-nigrum Serville, 1831. (Monobasic.) 
See Dicranopygia and Pydicrana. 
PyRaGRA Serville, 1831. 
Ann. Sci. Nat., 22: 34. One species. 
Type.—Pyragra fuscata Serville, 1831. (Monobasic.) 
Arthroedetus and Thermastris have the same type species. 
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PyraGropsis Borelli, 1908. 
Boll. Mus. Zool. Univ. Torino, 23, no. 594: 1. One species. 
Type.—Pyragropsis tristani Borelli, 1908. (Original designation. ) 
QUELIDURA Blanchard, 1851. 
In Gay: Hist. Fis. Pol. Chile, Zool., 6: 10. 
Emendation of Chelidura. 
RHADAMANTHUS Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 121. One species. 

. Type.—Forficula lobophoroides Dohrn, 1865. (Original designation. ) 
RHYACOLABIS Rehn, 1922. 

Trans. Amer. Ent. Soc., 47: 312. One species. 

Type.—(Rhyacolabis anachoreta Rehn, 1922)=Ancistrogaster perdita Borelli, 
1906. (Original designation.) 

Praos has the same type species. In the United States National Museum are 
males and females of perdita with the same collection data as the type of 
anachoreta. The females fit its description (new synonymy). 

SACNODES Wellman, 1909. 

Proc. Ent. Soc. Wash., 10: 159. 

Nomen nudum, a misspelling of Dacnodes Burr. 
SaDIYA Hebard, 1923. 

Mem. Dept. Agr. India, (Ent. Ser.) 7: 230. Two species. 

Type.—Sadiya grata Hebard, 1923. (Original designation. ) 
SARAKAS Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 106. Three species. 

Type.—Opisthocosmia devians Dohrn, 1865. (Original designation. ) 
SARCINATRIX Rehn, 1903. 

Proc. Acad. Nat. Sci. Phila., 55: 308. One species. 

Type.—Opisthocosmia (Sarcinatrix) anomalia Rehn, 1903. (Monobasic. ) 
SEMENOVIOLA Martynov, 1925. (Fossil.) 

Rev. Russe d’Ent. 19: 74, 77. One species. 

Type.—Semenoviola obliquotruncata Martynov, 1925. (Monobasic. ) 
SKALISTES Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 121. One species and a possible second. 

Type.— Forficula lugubris Dohrn, 1862. (Original designation. ) 
SKENDYLE Burr, 1907. 

Trans. Ent. Soc. Lond., 1907, p. 118. One species. 

Type.—Cosmiella aptera Verhoeff, 1902. (Original designation. ) 
SOLENOSOMA Burr. 

Trans. Ent. Soc. Lond., 1907, p. 131. One species. 

Type.—Auchenomus birmanus Bormans, 1888. (Original designation. ) 
SONDAX Burr, 1910. 

Fauna Brit. India, Dermaptera, p. 177. One species. 

Type.—Sondax repens Burr, 1910. (Original designation.) 
SPANDEX Burr, 1915. 

Jour. Royal Microscop. Soc., 1915, p. 537. Two species plus three questioned 
species. 

Type. (Psalis pulchra Rehn, 1903)=Forficula percheron Guérin, 1838. 
(Original designation. ) 

SPARATTA Serville, 1838. 
Hist. Nat. Ins. Orthop., p. 51. One species. 
Type.—Sparatta pelvimetra Serville, 1838. (Monobasic.) 
SPARATTINA Verhoeff, 1902. 

Zool. Anz., 25: 198. One species plus two questioned species. 

Type.—(Sparattina flavicollis Verhoeff, 1902)=Sparatta semi-fulva Bormans, 
1884. (The only species included with certainty.) 

Sphingolabis has the same type species. 

SPHINGOLABIS Bormans, 1883. 

Ann. Soc. Ent. Belg., 27: insert p. 59. No species included. 

Bormans, 1884, Notes Leyden Mus. 6: 194. One species. 

Type.—(Sphingolabis furcifera Bormans, 1884)=Sparatta semi-fulva Bormans, 
1884. (Monobasic.) 

Sparattina has the same type species. 

Sponpbox Burr, 1914. 
In Sarasin & Roux, Nova Caledonia, Zool., 1: 317. One species. 
Type.—Spondox sarasini Burr, 1914. (Monobasic. ) 
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SPONGIPHORA Serville, 1831. 
Ann. Sci. Nat., 22:31. One species. 
Type.—Spongiphora croceipennis Serville, 1831. (Monobasic. ) 
See Psalidophora and Spongophora. Pilex has the same type species. 
SPONGOPHORA Agassiz, 1846. 
Nomencl. Zool., Index Univ., p. 349. 
Emendation of Spongiphora Serville. 
SPONGOVOsTOX Burr, 1911. 
Deut. Ent. Natl.-Bibl., 2: 59. Nineteen species. 
Type.— Forficula quadrimaculata Stal, 1855. (Original designation. ) 
STENIXUS Hebard, 1933. 
Mem. Queensland Mus., 10: 154. One species. 
Type.—Stenixus rhachynotus Hebard, 1933. (Monobasic. ) 
STRONGYLOPSALIs Burr, 1900. 
Ann. Mag. Nat. Hist., (7) 6: 80. One species. 
Type.—(Strongylopsalis inca Burr, 1900)= Labia cheliduroides Bormans, 1880. 
(Monobasic. ) 
SyNTONUS Burr, 1910. 
Fauna Brit. India, Dermaptera, p. 199. One species. 
Type.—Opisthocosmia neolobophoroides Burr, 1902. (Original designation. ) 
TAGALINA Dohrn, 1863. 
Stettin Ent. Ztg., 24:44. Two species. 
Type.—Forficula grandiventris Blanchard, 1853. (Designated by Scudder, 
1876, Proc. Boston Soc. Nat. Hist., 18: 299.) 
Tagalina semperi Dohrn, 1863, was given as type by Kirby in 1904 (Syn. Cat. 
Orthop. 1:4) and has since been erroneously given as type by other authors. 
TAIPINIA Shiraki, 1908. 
Trans. Sapporo Nat. Hist. Soc., 2: 105. One species. 
Type.—Taipinia pulla Shiraki, 1908. (Original designation. ) 
[HALPERUs Burr, 1912. 
Genera Insectorum, Dermaptera, fasc. 122: 92. Four species. 
Type.—Hypurgus kuhlgatzi Burr, 1909. (Original designation. ) 
THERMASTRIS Dohrn, 1863. 
Stettin Ent. Ztg., 24:61. Two species. 
Type.—(Forficula brasiliensis Gray, 1832)=Pyragra fuscata Serville, 1831. 
(Designated by Scudder, 1876, Proc. Boston Soc. Nat. Hist., 18: 299.) 
Arthroedetus and Pyragra have the same type species. 
TIMOMENUs Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 96. Three species. 
Type.—Opisthocosmia oannes Burr, 1900. (Original designation. ) 
TITANOLABIs Burr, 1910. 
Trans. Ent. Soc. Lond., 1910, p. 168. One species. 
Type.— Forcinella colossea Dohrn, 1864. (Original designation. ) 
Tomopycia Burr, 1904. 
Trans. Ent. Soc. Lond., 1904, p. 287. Two species. 
Type.—Cylindrogaster abnormis Bormans, 1883. (Original designation. ) 
TRISTANELLA Borelli, 1909. 
Boll. Mus. Zool. Univ. Torino, 24, no. 611: 17. Two species. 
Type.—Tristanella tuberculata Borelli, 1909. (Original designation. ) 
VANDEX Burr, 1911. 
Deut. Ent. Natl.-Bibl., 2:59. One species. 
Type.—Spongiphora schubotzi Burr, 1909. (Original designation. ) 
VERHOEFFIA Burr, 1908. (Preoccupied by Brélemann, 1895. ) 
Ann. Mag. Nat. Hist., (8) 2: 248. One species. 
Type.—Brachylabis sjéstedti Borg, 1904. (Monobasic. ) 
See Arlex. 
VERHOEFFIELLA Zacher, 1910. (Preoccupied by Absolon, 1900.) 
Ent. Rundschau, 27: 105. One species. 
Type.—Diplatys aethiops Burr, 1904. (Original designation. ) 
Considered a synonym of Diplatys. 
Vax Burr, 1907. 
Trans. Ent. Soc. Lond., 1907, p. 108. Three species. 
Type.—Ancistrogaster chanipiont Bormans, 1893. (Original designation. ) 
Vostox Burr, 1911. 
Deut. Ent. Natl.-Bibl., 2:59. Three species. 
Type.—Psalidophora brunneipennis Serville, 1838. (Original designation. ) 





RECENT LIGHT TRAP CATCHES OF LEPIDOPTERA IN 
U. S. A. ANALYSED IN RELATION TO THE 
LOGARITHMIC SERIES AND THE INDEX 
OF DIVERSITY! 


C. B. WILLIAMS, Sc.D., 
Chief Entomologist, Rothamsted Experimental Station, 
Harpenden, England 


In a recent number of the Journal of Animal Ecology (Fisher, Corbet 
and Williams, 1943) R. A. Fisher has developed a mathematical theory 
of considerable interest to entomologists and others who are studying 
the relative numbers of animals of different species in a population 
made up of a large number of species. 

If a random sample of such a population is taken, as for example 
a sample of the moth population as provided by a light trap, 
it will be found that there are a number of species represented by only 
one individual, about half the number represented by two individuals, 
about one-third of the number represented by three individuals and 
soon. In the few previous cases where the problem has been discussed 
mathematically it has been assumed that the series was a hyperbolic 
series of the form 

nN; ny ny ny 


2 3 4 
where m, is the number of species represented by one individual. 
Those interested must consult Fisher’s section of the paper quoted, 
but briefly his results are to show that the series is more likely to be a 
logarithmic series of the form 


my; Nix; 1x"; x* 


2 3 4 
where x is a constant number less than unity. 

This series is particularly useful to work with as (unlike the 
hyperbola, which is divergent) it is a convergent series both for the 
number of species and the number of individuals. 

Thus if a sample consists of groups (species) containing 1, 2, 3, etc., 
units (individuals) as in the above series, (1) the total number of species 
in the sample 


nm, (—log, 1—x) 


x 
and (2) the total number of individuals in the sample 


'The omission of any more recent references from this article may be 
attributed to its having been in our hands for two years.—A. W. L. 
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It follows that if we know the total number of individuals and the 
total number of species in any sample which obeys these laws we can 
find both m and x, as we have two equations with two unknowns; and 
so we can calculate the whole series. 

In my own portion of the paper above quoted I applied the method 
to various captures of Macrolepidoptera made in a light trap in England 
and showed that the calculated frequencies of species represented by 
one, two, or more individuals were very close indeed to the observed 
numbers. 


TABLE I 


DETAILS OF LIGHT TRAP CATCHES OF LEPIDOPTERA IN LIGHT TRAPS IN SIX 
LOCALITIES IN KANSAS AND NEBRASKA, U. S. A., IN THREE YEARS 


Catches were made in other years in some of the localities but the periods 
of captures were not comparable. Original data from Walkden and Whelan, 1942. 








CHERRYVALE, | MANHATTAN, Hays, GARDEN City, LINCOLN, Scotts Biurr, 
KANSAS KANSAS KANSAS KANSAS NEBRASKA NEBRASKA 


1935 8 Apr.-31 Oct. | 13 Mar.-1 Nov.| 5 Apr.-30 Oc|t. 24Mar.-20 Nov.|14 Mar.-28 Oct. 








Indiv. 3,674 37,090 16,703 113,256 11,213 
Species 76 139 73 76 69 
x . 996323 9995082 9994130 99992985 9991268 
a 13.56 18.25 9.81 7.95 9.80 
m cal. 13.51 18.24 8.80 7.95 9.79 
observed 18 23 12 11 19 

1936 8 Apr.- 30 Nov. 10 Apr.-31 Oct.| 9 Apr.-31 Oct. | 3 May-31 Oct. 
Indiv. 21,094 111,686 21,957 9,599 
Species 151 88 113 157 
x 998958 99991605 9992909 997231 
a 21.99 9.38 15.58 26.65 
m cal, 21.98 9.38 15.57 26.58 
observed 25 21 22 42 

1937 13 Apr.-30 Oct.| 17 May-18 Oct. 
Indiv. 43,711 6,437 
Species 126 112 
x 9996362 997015 
a 15.91 19.27 
m cal. 15.90 19.21 
observed 24 23 




















The theory has a further even more interesting development in that 
if a number of samples of different sizes are taken from the same popula- 


nN, 
tion under the same conditions, the value = — for all of them is 
; x 
constant and the ratio is thus a characteristic of the population and 
not of the sample. It therefore follows that if from any population 
conforming to the general principles required by Fisher’s analysis we 
take one sample containing a known number of individuals and find 
out how many species this contains, then we can calculate how many 
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species would be contained in a sample of any other size from the 
same population. 
ny 

This value — has been called ‘‘a” by Fisher and we have pro- 
x 

visionally designated it the ‘‘Index of Diversity” of the population, 


$5 : ae 
PER SPECIES 


MACROLE PINOPTERA | i 


CAPTUAREO INA LICHT TRAP x 
AT MANHATTEN , KANSAS” 
In 1936 


SPECIE 


NUMBER OF 


NUMGER OP INDIVIRUALS PER SPECIES 
- . 10 rr 20 


Fic. 1. See text for explanation. 


as it is a measure of the extent to which the units (individuals) ;are 
divided into groups (species). If @ is high then the sam®*numtber of 
individuals are divided up into more species than if @ is low. Popila- 
tions can be compared by the differences in these Indices of Diversity 
and samples from the same population not only have the same index, 
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TABLE II 


NUMBER OF SPECIES WITH VARIOUS NUMBERS OF INDIVIDUALS IN CATCHES OF 
LEPIDOPTERA IN LIGHT TRAPS IN Four CITIES IN KANSAS AND NEBRASKA, 
FROM APRIL TO OCTOBER, 1936 





Annals Entomological Society of America [Vol. XX XVIII, 





No uvf @ Ww 


tte 
coeoeme+0 V8 WNW SO OC OO 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


MANHATTAN, KANSAS 








Observed Calculated 


25 21.98 
18 10.97 
6 7.30 
6 5.48 
4 (59) 4.38 (50.11) 
4 3.64 
4 3.12 
1 2.73 
1 2.42 
4 (14) 2.18 (14.09) 
2 1.98 
1 1.81 
2 1.67 
1 1.55 
| 3 (9) 1.44 (8.45) 
2 1.35 
1 1.27 
1 1.20 
1.14 
(4) 1.08 (6.04) 
2 1.03 
.98 
93 
1 89 
(3) 86 (4.69) 
1 82 
1 .79 
76 
1 .74 
3 (6) .71 (3.82) 
and also at 
31 77 312 
33 (2) 83 340 
35 101 (2) 356 
36 109 428 
39 (2) 120 477 
41 123 501 
43 131 503 
47 154 611 
48 155 696 
53 (2) 159 1100 
58 163 1126 
59 189 1263 
65 (2) 208 1695 
66 242 6624 
67 263 
72 268 
73 (2) +=273 
74 284 





GARDEN City, KANSAS 


LINCOLN, NEBRASKA 


Observed Calculated | Observed Calculated 


21 9.38 
7 4.69 
3 3.13 
1 2.34 
2 (34) 1.88 (21.42) 
3 1.56 
2 1.34 
4 1.17 
2 1.04 
1 (12) 94 (6.05) 
1 .85 
1 78 
1 72 
. 67 
1 (4) .62 (3.64) 
2 59 
2 55 
52 
.49 
.. (4) .47 (2.62) 
1 45 
1 43 
41 
: .39 
1(3) 37 (2.06) 
i 36 
1 35 
.33 
; 32 
. (1) 31 (1.67) 
and also at 
31 111 403 
45 164 450 
49 (2) 165 827 
50 166 1055 
69 167 1179 
73 (2) 173 1219 
87 195 28300 
104 201 75021 
106 268 
108 371 
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89 
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96 
91 


85 


81 
77 
73 
70 
67 


64 
61 
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53 


51 


and also at 


33 (2) 
35 
36 
48 
49 
57 
59 
65 
72 
75 
87, 
91 
95 


102 
104 
107 
122 
132 
139 
157 
168 


210 (2) 


250 


262 (2) 


316 
334 


(35.53) 


5 (10.02) 


6.02) 


(4.30) 


(3.35) 


(2.75) 


389 
395 
420 
424 
486 
610 
822 
1011 
1081 
1082 
1120 
1171 
2492 
6317 





Scotts BLurr, NEBRASKA 


Observed Calculated 


42 26 
16 13 
5 8 
ll 6 
5 (79) 5 
2 4 
7 3 
4 3 
1 2 
1 (15) 
9 
3 
l 
6) 
2 
1 
1 
2 (6) 
1 
1 
2 (4) 
1 
1 
(2) 
and also at 
35 64 
36 67 
37 68 
39 71 
42 76 
45 77 
46 98 
48 (4) 117 
53 (2) 126 
55 146 
58 161 
59 195 
61 233 


— eee eee et ee OD OD OD 


58 
25 
81 
59 
26 
37 


3.74 


41 
33 
26 
20 
14 
09 
04 


99 
95 


92 


88 


85 


82 


(61.49) 


(16.85) 


(10.01) 


(7.09) 


(5.46) 


(4.42) 


251 
260 
269 
279 
342 
379 
413 
460 
481 
567 
661 
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but the index remains unaltered when the two or more samples are 
added together. 

There has recently come into my hands an interesting paper by 
Walkden and Whelan (1942) in which are given details of the numbers 
of individuals of a large number of species of moths which were captured 
in light traps in Kansas and Nebraska, and it seemed to me that it 
would be interesting to see to what extent these bear out previous 


. 
4ko 
Lo 
CAPTVAES OF LEPIDOPTERA — 
IN UCHT TRAPS IN UGA 


A 
Cancer IN THE YEAR 1936. 


ciTy 


Fic. 2. See text for explanation. 


conclusions, and also that this subject might become more interesting 
to American Entomologists if an example could be given for American 
insects. 

Walkden and Whelan captured over 525 thousand moths of 305 
species in light traps in six localities in four years, but in some of the 
years and localities the periods of capture were very different, and in 
two localities in one year only certain economic species were identified. 
If we eliminate these, as being not comparable with the others, we are 
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left with 11 locality-year sets of figures (see Table I); five localities 
in 1935, four in 1936 and two in 1937. In all these trapping was 
continued from about the beginning of April to the end of October. 
These observations included 396,420 insects of 285 species. Table I 
shows the number of species, the number of individuals, the calculated 
values of x, a, and m and the observed values of m, for all these 
11 groups. 

Table II shows in detail an analysis of the frequencies, in the four 
localities sampled in the year 1936. The first column of each series is 


TABLE III 


FREQUENCY OF SPECIES WITH DIFFERENT NUMBERS OF INDIVIDUALS IN LEPIDOPTERA 
CAUGHT IN S1xX LOCALITIES IN KANSAS AND NEBRASKA, U.S. A., IN THREE YEARS 


(Original data from Walkden and Whelan, 1942.) 





Observed Calculated Observed Calculated and also observed at 
1 51 30.04 26 1 1.15 54 164 440 1,244 
2 30 15.02 27 3 1.11 56 167 464 1,298 
3 12 10.01 28 1 1.07 58 173 481 1,313 
4 ll 7.51 29 : 1.04 59 174 495 1,411 
5 9 (113) 6.01 (68.59) 30 2 (4) 1.00 (5.37) 60 (3) 175 501 1,508 
6 6 5.00 31 st .97 62 177 509 1,723 
7 8 4.29 32 ; 94 64 (2) 179 526 2,057 
8 3 3.75 33 1 91 68 190 557 2,081 
9 3 3.34 34 1 88 70 (2) 299 559 2,578 
10 3 (23) 3.00 (19.38) 35 ~<D 86 (4.56) 72 (2) 200 576 2,705 
il 3 2.73 36 1 83 83 203 625 3,290 
12 5 2.50 37 1 81 87 211 (2) 635 3,660 
13 3 2.31 38 an .79 92 228 641 4,033 
14 2 2.14 39 ea .77 93 255 642 6,542 
15 1 (14) 2.00 (11.68) 40 1 (3) 75 (3.95) 94 259 790 6,579 
16 2 1.88 41 2 73 98 (2) 260 798 7,687 
17 ba 1.77 42 2 71 99 265 802 8,225 
18 1 1.67 43 ; .70 102 294 825 8,632 
19 1 1.58 44 1 68 107 301 876 8,829 
20 1 (5) 1.50 (8.40) 45 .. (5) 67 (3.49) 110 (2) 306 878 10,306 
21 1 1.43 46 si .65 113 350 944 11,885 
22 sie 1.36 47 1 64 118 351 961 13,842 
23 1 1.30 48 ; 62 141 (2) 358 1,032 20,708 
24 1 1.25 49 1 .61 153 371 1,060 53,560 
25 1 (4) 1.20 (6.54) 50 1 (3) 60 (3.12) 159 394 1,186 183,129 








the observed figures and the second the logarithmic series calculated 
from the total numbers of species and of individuals in the sample. 

Taking in detail the capture for Manhattan, Kansas, we see that 
there were 25 species in the trap captures represented by only one 
individual; the number expected on the logarithmic series is 22. There 
were 18 species captured with 2 individuals of each; and the calculated 
number is 11, not such a close fit. The total number of species with 
1-5 individuals observed is 59 and calculated 50. The total number 
observed with 6-10 individuals of each is 14 and the-calculated number 
is practically identical.. The'same very close fit is found in the species 
with 11-15 individuals; after that the numbers are small anda difference 
of.one or two individuals makes a large percentage error. 
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The figures for Manhattan are treated diagrammatically in fig. 1. 
At the left hand side are the numbers of individuals per species plotted 
against the frequency of species in the form of a histogram with the 
calculated logarithmic series superimposed as a dotted line. The 
upper right hand portion of the diagram shows the same data trans- 
formed to logarithmic’ co-ordinates, which shows much more clearly 
the fit of the smaller number of species with larger numbers of indi- 


TOTAL CAPTURES OF 
MACRO LEPI100 PTERA 
IN UCHT TRAPS IN 
KYANSAS ANDO NEBRASKA. 
ORIGINAL DATA FROM 
19 WALKDEN ANO WHELAN 1942. 


Ss 10 1 20 
NUMBER OF INDIVIDVALS POR SPECIES. 


Fic. 3. See text for explanation. 


viduals. In this case the observed figures are shown by dots (indi- 
vidual numbers) or crosses (average of several points); the logarithmic 
series by a heavy line; and the hyperbolic series, originally used to 
explain this and similar types of data, as a broken line. From the 
diagram, and particularly from the logarithmic portion, it will be seen 
how closely’in general the observed data fit the logarithmic series. 
The worst fit is in the first two numbers, the rest are extraordinarily 
close. The hyperbolic series is far from correct. 
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The other three columns in Table II and fig. 2 show the data for 
three other localities in 1936. Once again the fit is usually close, but 
the observed. number of species represented by one individual is above 
the calculated. The fit for Garden City, Kansas, is not so good 
as for the others. There are here too many observed species with less 
than 10 individuals, and too few species with 200 to 10,000 individuals. 
It will be noted that at this locality two species, one with 28,300 and 
one with 75,021 individuals, were quite exceptionally abundant and 
made up over 90% of the total capture. This may account in part 
for the poorer fit of the rarer species. 

Table III and fig. 3 show the total captures of species at all eleven 
locality-years. The fit of calculated to observed is not bad, but there 
is again a definite excess of observed over calculated for the rarer species, 
and a shortage for species with 100—1,000 individuals. 

The fit on the whole in these American results is nothing like so 
close as was found on the English light trap figures, and it is difficult 
to suggest any reason why this should be so. 

If we examine the values of ‘‘a”’ or the Index of Diversity as shown 
in Table I, we see that in both 1936 and 1937 the Scotts Bluff light 
trap gave a richer fauna (i.e., a higher ‘“‘a’’) than any other locality 
where observations were taken in these years. Also we see that in 
1935 and 1936 the Manhattan light trap showed a richer fauna than 
any other locality except Scotts Bluff. By richer fauna we mean 
more species for the same number of individuals. This may be due 
to a difference in the richness of the local fauna or at an accidental 
posting of the trap in a rather more diversified locality. 

Further, all three localities that worked in both 1935 and 1936 gave 
a higher Index of Diversity in 1936. Only two localities were worked 
in both 1936 and 1937. Lincoln, Nebraska, shows almost identical 
results in both years; Scotts Bluff was distinctly richer in 1936 than 
in 1937. Garden City, Kansas, gave the lowest index in each of the 
years that it was working. 

It is impossible to interpret these results in any detail without a 
first hand knowledge of the exact localities of the traps and within 
what type of country they are placed. It would also be desirable 
to have rather more localities and years for comparison. From the 
original data it should be possible to work out the value of the Index 
of Diversity for each month for each locality and this would give 
considerably more possibilities for comparison. 

It may be seen, however, that the logarithmic series and the con- 
ception of the Index of Diversity gives us valuable new weapons for 
interpreting biological results relating to the sampling of populations 
and it is to be hoped that the methods will be taken up and extended 
by other workers. 





POPULATION STUDIES OF THE ANT MYRMICA 
SCHENCKI SSP. EMERYANA FOREL 


MARY TALBOT, 


Lindenwood College, 
St. Charles, Mo. 


Social insects offer certain advantages for population studies not 
found in other animals. They form a definite population unit, the 
colony, which is composed of distinct types of individuals: workers, 
males, and females. Developmental stages: eggs, larvae, and pupae, 
are also distinct enough so that ‘they may be placed in separate age 
groups. They build characteristic nests, which are an expression of 
the instincts of the colony; and individual activities, such as foraging, 
building, and caring for brood, are all cooperative labors centering about 
colony maintenance. More than with other animals each individual 
of a colony is merely a cog in the population unit. 

This paper is a study of one such social insect, the ant Myrmica 
schencki ssp. emeryana Forel, and is a parallel study to that of Prenolepis 
imparis Say (Talbot, 1943). A. E. Headley has recently (1943) studied 
populations of two species of Leptothorax and in that paper lists other 
ant population work. 

Thirty-six Myrmica colonies were dug during the summer months 
(June-September) of 1941, ’42, and °43 at Tiffin, Ohio. It is regretted 
that collections could not have been made earlier and later in the 
season but work had to be done within the summer vacation period. 
Nests were dug by first making a V-shaped trench around the nest 
area leaving it as a column of soil which could be excavated from three 
sides. White ink was squirted into the nest entrance to outline the 
gallery; then, beginning at the top, the gallery was dug into and chambers 
were opened one at a time so that all of the inhabitants could be captured. 
The ants were put directly into alcohol from which eggs, larvae, pupae, 
and adults could be separated and counted at leisure. A binocular 
microscope facilitated the counting of eggs. 


POPULATION OF COLONIES 

Myrmica schencki ssp. emeryana colonies are not large; the 36 
counted ranged from 60 to 1,354 individuals with a mean total popula- 
tion of 737.0. The mean for workers was 255.2 and they yaried from 
35 to 561. Table I gives a summary of these populations. During 
the summer of 1943 nests were dug at weekly intervals for the purpose 
of studying the rate of development of brood. It had been discovered 
previously (December, 1941) that colonies over-winter medium to large 
larvae, so that the return of spring activity finds the colony consisting 
of a queen (sometimes more than one), workers, and larvae. These 
over-wintered larvae develop into the males and females as well as the 
early summer workers, as is shown by the following weekly records: 


June 17, 1943——Some of the over-wintered larvae had already 
developed into pupae of males and females, but there were still no 
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worker pupae. About four-fifths of the larvae seemed to be those 
over-wintered while one-fifth were small.and so probably had developed 
from spring-laid eggs. 

June 24, 1943.—Worker pupae had been added to those of male and 
female. The amount of pigmentation of the pupae showed how old 


TABLE I 


Populations of Myrmica schencki ssp. emeryana Forel* 





























PUPA | 

Date |Queen| Worker| Male Female| Larval Egg po 
| 

Worker} Male | Pemaid | 
6- 9-42} 1 Oe Bacco ott © Ae | 146 200 | 661 
6-10-42| 1 eee ae ste 13 |. J........] 42] 168] 319 
6-17-43) 1 et Bsc aes sesiak ‘ll 135 190 | 115| 640 
6-18-42; 2 | 187 |...... — 85 | 169 | 430] 843 
6-18-42| 3 | 314 |...... si sepue a ME Winadadihas in 355 | 441 | 1275 
6-23-41 1 274 | 54 | 36 154 | 34 |.... 253 | 182] 988 
6-24-43| 1 ge ee eee 136 | 14 | 100 | 265| 187 1050 
6-29-42| 2 249 1 | 110 224 16 | | 168} 105 | 875 
7-1-41| 1 Re ARS 5 |. ot ae 24 116 
7- 1-43) 1 218 | 56 179 175 | 3 | ...| 844] 161 | 1137 
7- 7-42) 1 ee acs, fant ) 117} 119 | 436 
7-7-42| 4 oe8 j....: ueeea Me Tks -.++.{ 208 | 183 | 905 
7- 8-41]...... MI NR a ae perenaretveratae sd, Mo Bs veets 7| 3] 60 
See 8 1 AE. Tow veces | 19 114 |......]........] 182] 146 | 784 
7-15-43 |......] 287 |..... Se 106 -.+++-| 183 | 122] 659 
7-16-41 1 ae eae ca[ecseeeee| 143] 114] 569 
7-22-43) 1 Se eee ids eh ME Bess cedtestssnasl a ee 
7-24-43 1 367 | 4 5 | 182 ore oe ae 
7-29-43 | 2 Oe Vv vaes eee a x ee .....| 451 | 142 | 1091 
pein) 1 | 888 fol] oe 160 | 143 | 796 
8- 5-43| 1 | 279 |...... us coer, ae oa 242 | 172| 894 
eR Rt Be ON Beno cacabs Monee’ 36 : 73 | 26] 205 
8-11-41} 1 cca i ives neh AMEE Meswiecdesesece dt. MD On ae 
8-12-43| 1 | 2099 |...... ose aie . ...| 233 | 208 | 781 
8-12-43| 1 BE Aci cceortenkal UM Bscsen vhs iscsaach ay ae ae 
8-25-41| 1 SS eee ane | Wiis ca | 93] 33] 3654 
8-28-43| 1 Me Fi oases Bs. nen | 201 | .| 268 | 194 | 1044 
8-28-43| 1 Wis ccccduseexs sch - ae | 585 | 300 | 1354 
8-30-41| 1 BS Bak k wadlce rates be MR Bexacnsdyssoevec) Ae OD 
9- 1-43] 1 MP fain. es pets ch: WE Anaecctiaceccpedh el, eh ee 
9- 4-42) 1 ga EGE Sr ee f WEEE TRG dvs cee | 253 | 120| 849 
9- 7-43} 1 eet. ; ik, eiverks a eee eee Ue! Ue 
9- 8-43| 1 Sh euck eee ee See eee le CE 
9-8-43| 10 409 |...... pag [EEE] 962 | 138] 828 
9- 9-42) 1 OE Senn ac Secesicaadl | MN Wks uatde cca eee 121 | 868 
12-27-41]...... es Cideinds cues: | Ais he Pad ekh kad 640 | iggit 1201 

| 


*Determined by N. A. Weber. 


the insect was. Most female pupae were entirely dark and were due 
to emerge first, male pupae had their eyes darkly pigmented and bodies 
beginning to darken, worker pupae were either entirely white or white 
with slightly colored eyes. About one-third of the larvae were small 
and therefore seemingly from spring-laid eggs. 
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July 1, 1943.—All of the females and most of the males had emerged 
from their pupa cases. The first few callow workers were present; 
these were easily discernible because they were much lighter in color 
than were the mature workers. Of the remaining worker pupae, about 
one-half were pigmented (older) and one-half were white with only the 
eyes colored (younger). These seemed to be from the last of the over- 
wintered larvae. All of the larvae present were from small to medium 
size and were presumably from this year’s eggs. 

July 8, 1943.—About one-half of the workers were callows. All 
males and females were fully developed and there were no more male and 
female pupae. Larvae were one-fourth large and three-fourths small, 
all presumably from this year’s eggs. 

July 15, 1943.—Now two-thirds of the worker population were 
callows. This year’s larvae were beginning to pupate and about 
one-eighth of the pupae seemed to be from these. 

For the rest of the summer there was a continuous production of 
eggs, larvae, pupae, and callow workers. 

Thus the males and females were from over-wintered larvae, females 
emerged slightly before males, and all were developed by the second week 
of July and were retained in the next for two to four weeks until flight 
time in mid-July. There seem to be good and bad years for the pro- 
duction of winged forms, for in 1943, of the seven nests dug from June 
until flight time, only one was without males and females, whereas in 
1942, only one nest in seven contained them. Of the colonies producing 
winged forms, six contained both males and females while three produced 
only females and one had males only. 

The first callow workers, also from the over-wintered larvae, reached 
a peak of emergence in mid-July, at which time callows constituted 
two-thirds of the worker population. Later in the season callows 
made up only one-fifth to one-twelfth of workers but they were still 
being produced in early September. 

June pupae were from over-wintered larvae. In July there was a 
temporary drop in pupae because many of them had developed into 
adults and not many spring larvae had pupated (Fig. 1). September 
brought another drop because by this time summer pupae had emerged 
and fall larvae were not pupating. If colonies could have been dug 
later in September the drop would undoubtedly have been more 
pronounced. 

Larvae were present in rather uniform numbers during the summer, 
building to a height in the fall in preparation for over-wintering. 

Egg laying reached a peak in June and another in August when 
production for the winter larvae was begun. As in the case of pupae, 
the September mean egg production would have been lower if counts 
could have been made later in the month. 

Colonies showed a healthy condition of growth in that there were 
more young (eggs, larvae, and pupae) than adults in the nest (1.83 
young to each adult worker). The proportion varied a little from month 
to month with heights of brood production in June and August. In 
June there was a mean of 2.6 young ants to every one adult worker, in 
July 1.4 to one, in August 2.0 to one, in September 1.3 to one, and 
even in December the single colony dug showed 1.1 young ants for 
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each worker. One colony, dug July 8, 1941, was evidently decadent 
because not only were there only .27 brood per worker, but there was 
no queen and the three pupae present were males, which could have been 
produced by an egg-laying worker. 

Myrmica emeryana differs completely from Prenolepis imparis 
(Talbot, ’43) in the timing of brood development. 











Myrmica Prenolepis 

Over-wintered population..| Queen, workers, larvae. | Queen, workers, males, 

females. 

Egg laying. ..| Continuous through -the | All eggs laid at the same 
summer with heights time; in late June or 
in June and August. early July. 

Brood development..... Spread throughout the | Rather uniform develop- 
summer with two ment of brood. Larvae 


peaks; June and August. reach heights in late 
July, pupae in mid- 
August, and callow 
workers in September. 
Production of wingedforms | Males and females from | Develop along with 





over-wintered larvae. workers and emerge as 
Develop as adults in| adults in late August. 
late June and early | Remain in nest until 
July, just before the | following spring. 


workers emerge. Re- 
main in the nest for 2 to | 
4 weeks, to mid-July. 





WORKER ACTIVITIES 


Myrmica workers are slow-moving ants which are usually observed 
traveling over the ground in a seemingly random fashion. Individuals 
travel singly, moving back and forth to investigate every inch of ground. 
They do not follow trails, but an ant upon finding a small bit of food, is 
capable of carrying it directly back to the nest no matter how devious 
a route she has followed in finding the prize. Sweet foods, such as 
candy and cake, seem most attractive, and any kind of fruit is eaten, as 
are earthworms and various types of insects, including ants. Workers 
forage by night as well as by day and may be found out in light rains. 

It is estimated that not more than 25 to 50 workers are out of the 
nest at any time, and colonies frequently undergo brief dormant periods 
when all members are below ground. At any time some colonies may 
be dormant while those nearby are active. 

Workers do not travel very far from the nest, usually staying within 
a radius of one or two yards. They do not defend this territory with 
any show of hostility and, where nests are close together, territories 
overlap. In fact, ants from two colonies have been seen gathered on 
the same piece of popcorn without fighting. Occasionally one individual 
would pull another away for a short distance but these individual 
Maneuverings never disturbed the rest of the 30 to 40 ants eating 
together. These Myrmicas showed a similar tolerance for other species 
of ants. Formica fusca subsericea Say and Lasius niger alienus 
americanus Emery regularly patrolled the same ground and often 
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passed within one-fourth inch of Myrmicas with no apparent awareness 
on the part of either. If two individuals actually touched, there 
would be a brief jostling, and if another ant walked into a Myrmica 
nest entrance it might find four or five Myrmicas pulling at its legs 


and antennae. However, no ant ever seemed to be harmed by these 
contacts. 


845 
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aid LARVAE 
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Fic. 1. Means of developmental stages of Myrmica schencki ssp. emeryana Forel 
for the four summer months. 


When a nest entrance is jarred, workers come swarming out and 
mill about near the nest, often carrying larvae and pupae with them. 
If a worker is disturbed while foraging she will stand quietly under a 
leaf or else run off in any direction, except that of home. Disturbed 
Myrmicas never go home, as Prenolepis workers so often do. 

Myrmicas sometimes move their colonies, the workers carrying 
eggs, larvae, pupae, and callows to the new nesting site. Even in this 
moving, where 15 to 30 ants may be traversing a strip of ground at one 
time, there is no definite trail, but each individual selects her own path. 
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NEST LOCATION AND STRUCTURE 


Nest entrances are so thoroughly inconspicuous that it is almost 
impossible to find one unless an ant is seen entering it, and workers 
may wander for hours While foraging. Various techniques for finding 
nests were used, all based upon the observed fact that workers with 
food almost always go directly home. The most successful method was 
to distribute pieces of fruit over an area where ants were expected. If 
ants were near, four or five might be found gathered upon the fruit, 
whereupon cake crumbs were scattered among them. When ants 
found the bits of cake they would pick them up and carry them to the 
nest making a series of little white specks moving in one direction 
through the grass blades. Cake was especially desirable for this purpose 
because it was sweet enough to attract the ants readily, white enough 
to be seen, and pieces were small enough to make acceptable carrying 
loads. 

All of the Myrmicas were nesting in a small riverside park or in 
the Talbot yard, which is contiguous. A line of poplars bordered the 
river, and 20 feet away a bank rose 6 feet to the flat lawn-covered 
park proper. This bank was the location of most of the nests. At one 
place along its top, there had been planted a double row of 20 spirea 
and forsythia bushes and at another there was a line of 6 lilacs. Of 
the 36 nests dug, 23 were associated with the spirea, on the slope or 
near to it, 5 were associated with the lilacs, also on the slope, and 8 were 
in the level lawn away from the bank. Thus 28 nests were on or very 
near the slope, and this seemed to indicate a definite preference of the 
species for that habitat. Some entrances were one to four feet back 
from the edge, more were just at the top, while others were one-third 
to one-half way down the bank. 

This species characteristically builds a very interesting and attractive 
above-ground entrance to the nest (fig. 2). It is made of bits of dried 
grass which are woven into a circle above the entrance hole until they 
form a little sloping turret or chimney, typically one-fourth to three- 
eighths of an inch high but varying from merely a partial circle of 
dried grass on the ground about the nest hole to a turret almost an 
inch high. Sometimes there are two chimneys close together, and 
occasionally a colony will build not only several chimneys, but a grass- 
covered above-ground chamber. The most elaborate one of this kind 
had five turrets ranging from one-fourth to seven-eighths inch in height 
and also an igloo-shaped chamber 1 inch high by 1% inches long. The 
whole structure covered 31% inches of soil. Since the above-ground 
chambers were. smoothly lined and often contained brood as well as 
workers, they served as a functional part of the nest, but the turrets 
were apparently useless for all the ants leaving or entering the nest 
had to climb over them. 

All nests were built on the single shaft plan with the central gallery 
extending down into the ground and the chambers radiating out from 
it on all sides (fig. 2). Nests varied in depth from 5% to 26 inches 
with a mean depth of 12.4 inches. Chambers ranged in number from 
2 to 16 with a mean of 8.2. This was approximately one chamber to 
every 114 inch of gallery but chambers were not spaced at equal distances 
but might be clustered in groups with a long stretch of unbroken gallery 
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Fic. 2, Nests of Myrmica schencki ssp. emeryana Forel. The lower drawings 
show various types of nest entrances constructed of dead grass. 
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between these clusters. They were usually about | inch long by 4 inch 
wide and 4 inch high. The length varied from '% to 1%4 inch and the 
height varied little if at all. Often their size and shape were determined 
by a nearby stone or brick. 

Nests built on the bank invariably had their galleries sloping back 
into the bank while those on level ground usually went straight down. 
These M yrmica nests were very similar in structure to those of Prenolepis 
imparis Say except that they were never so large. 


RELATION OF ANTS TO NEST 


The first chamber was always just beneath the surface of the soil 
and often contained workers only, but sometimes larvae and more rarely 
pupae were also present. Most of the larvae and pupae were found in 
the center and lower chambers and were piled together with no evidence 
of segregation. Eggs were stuck together in clumps and were in the 
lower half of the nests. Queens were almost always in the very deepest 
chambers but may have descended there when the nest was disturbed. 

There was no very exact correlation between the size of the colony 
and size of nest as judged by depth and number of chambers, but in 
general larger colonies occupied larger nests. The smallest nest 
(2 chambers and 51% inches deep) was occupied by the fourth smallest col- 
ony (319 individuals) and the largest nest (16 chambers and 26 inches 
deep) housed the fourth from the largest colony (1,201 individuals). 
The number of ants per chamber ranged from 30 to 319 with a mean 
of 92.4. If the colony having 319 individuals to a chamber could find 
enough room, those with 92.4 per chamber must have had an abundance 
of space. 

SUMMARY 


1. Thirty-six colonies of the ant Myrmica schencki ssp. emeryana 
Forel were dug and counted during the months of June-September. 
Colonies averaged 737.0 individuals and had a range of 60 to 1,354. 
The mean workers were 255.2 and they varied from 35 to 561. Over- 
wintered larvae gave rise to the males and females and the first workers 
of the season. Eggs were laid throughout the summer with peaks of 
production in June and August. Pupae reached peaks at these same 
times. Larvae and workers increased steadily through the summer. 

2. Workers forage for a yard or two about the nests. They have 

a varied diet and are especially attracted to sweet food. They are 
mild-mannered, non-combative ants, which do not defend any territory 
by fighting. They forage singly and do not form trails, but when bits 
of food are found, almost invariably take them directly home. 
3. Nest entrances have little chimneys of dead grass built up above 
them and are very inconspicuous in the grass: Nests consist of a single 
central gallery with chambers radiating out from it. They average 
8.2 chambers. Their depth averages 12.4 inches. 
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NEW SPECIES AND PREVIOUSLY UNDESCRIBED 
NAIADS OF SOME MINNESOTA MAYFLIES 
(EPHEMEROPTERA)! 


RICHARD H. DAGGY,? 
Division of Entomology and Economic Zoology, 
University of Minnesota, 
St. Paul, Minnesota 


The abundance and diversity of aquatic habitats in Minnesota make 
this state an ideal region for the study of aquatic insects. Until com- 
paratively recently, the aquatic insects have been more or less neglected 
as far as intensive biological and taxonomic studies have been con- 
cerned. The increased interest in Minnesota’s lakes and streams as an 
important economic resource has stimulated limnological studies as 
well as investigations of its aquatic insect fauna. 

The mayflies, as one of these groups of aquatic insects, have not 
been well known in the state. In fact, since the work of Walsh 
(1862-64) at Rock Island, Illinois, on the Mississippi River, no general 
studies on the biology of mayflies have been made in the Middle West 
as a whole. With this in mind, an intensive survey of the Minnesota 
mayfly fauna was carried on during the period 1936-1941. 

Collections of naiads and adults were made in every part of the 
state during those years. A large part of the study was devoted to life 
histories, and extensive rearings were carried out in the laboratory. 


Since Minnesota is located at the junction of three important faunal 
regions—prairie, deciduous forest, and coniferous forest, a relatively 
large number of mayfly species was to be expected. The survey has 
shown that the bulk of the state’s mayfly fauna closely resembles that of 
northeastern United States and Canada. In fact, the many new dis- 
tribution records showed that a large number of these species reach 
their western limits here. The list of recorded species is further aug- 
mented by certain southern and western forms which evidently reach 
their northern and eastern limits within the state. 


As a result of this widespread survey, a number of undescribed 
species have been found; and with extensive rearings, a number of gaps 
in life cycles have been filled. In this paper are included descriptions 
of these new forms and of naiads which have previously been unknown. 


All types and additional material are deposited in the University of 
Minnesota entomological collections. 


‘Paper No. 2193 of the Scientific Journal Series of the Minnesota Agricultural 
Experiment Station. 


2A portion of a thesis submitted in partial fulfillment of the requirements for 
the degree of Doctor of Philosophy. Grateful acknowledgement is due Dr. C. E. 
Mickel, under whose direction the work was undertaken, for his valuable sugges- 
tions and kindly interest in the work. 
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Family Heptageniidae 
Stenonema bipunctatum (McDunnough) 


Naiad (Fig. 6).—Length: body 10 mm., tails 8 mm. 

A light brown naiad with the two dark, submedian dashes of the 
imago usually visible. 

Head light brown, thickly sprinkled with fine yellow dots. Pale 
areas around ocelli and postero-laterad and antero-laterad to the 
compound eyes. Basal segments of antennae dark brown, flagellum 
paler brown. Thoracic notum reddish-brown, pronotum with a fine, 
dorsal median line; a sprinkling of pale dots laterally, and three larger 
pale spots in the antero-lateral corner, Femora with thick sprinkling 
of fine, dark brown freckles and two irregular pale bands. Tibiae 
largely yellow, brown basally with a fainter brown band near distal end. 
Tarsi and claws yellowish, a wide dark, median band on tarsus. 

Abdominal terga reddish-brown, rather thinly sprinkled with pale 
dots. Pale areas in antero-lateral angles, largest on basal segments, 
reduced in size posteriorly. In some specimens, a broken dark median 
band on abdomen, most distinct on middle segments. Posterior 
margin of tergum 10 blackish. The paired dark submedian dashes on 
the posterior margins of the adult can frequently be seen in mature 
naiads. Extent of dark ventral markings variable. Sternum 9 with a 
wide dark-brown band around outer margin leaving a median yellow 
area, a less distinct lateral margin on 8, fainter or absent on the more 
anterior segments. Paired submedian posteriorly diverging dashes on 
sterna 2-8, sometimes very faint or absent, especially on basal sterna. 
Gills as in other membets of the pulchellum group. Tails banded with 
light and dark areas. 

Specimens from which the above description has been taken were 
collected and reared from rapids in the Mississippi River at Minneap- 
olis, Coon Rapids and Fridley and from the St. Croix River at Taylors 
Falls. The species has previously been known from Ontario, Illinois, 
and Iowa. 


Stenonema exiguum Traver 


Naiad (Fig. 7).—Length: 9-11 mm., tails 13 mm. 

Chocolate-brown in color, strikingly marked with yellow. Head 
brown, heavily sprinkled with fine yellow dots. A yellow area between 
compound eye and each lateral ocellus. A yellow hat-shaped area 
anterior to median ocellus. Pale semi-transparent areas antero-lateral 
and postero-lateral to compound eye, a dark horizontal strip between 
these two pale areas on each side of head. In some specimens, a small 
median pale area on vertex. Basal antennal segments dark brown, 
flagellum brown at base, paler distally. 

Pronotum dark brown with a scattering of fine yellow dots. A 
large distinct yellow spot on either side near anterior margin, halfway 
between median line and lateral margin. Posterior half of lateral 
margin pale yellow, a tonguelike extension running inward anteriorly. 
Mesonotum brown with the usual fine dots, a small pale area in extreme 
antero-lateral angle. A pale area anterior to wing bases with an indis- 
tinct pale strip between. The triangular portion of the mesonotum 
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between the wing pads and the wing pads themselves dark brown, more 
or less separated from remainder of the mesonotum by the pale hori- 
zontal strip between the wing bases (Fig. 7). 

Femora brown, densely covered with small dark brown spines. Pale 
at both apical and basal ends, more extensive apically, with a row of 
three pale oval dots across the middle of the femur and a row of three 
smaller pale dots in the basal half. Tibiae yellow with distinct wide, 
dark brown basal and median bands. Tarsi pale in apical third, dark 
brown basally. Claws pale, dark tipped. 


3 


Text Figure 1. Wings and genitalia. 
Fig. 1. Callibaetis brevicostatus n. sp.; Fig. 2. Stenonema wabasha n. sp.; 
Fig. 3. Rhithrogena pellucida n. sp.; Fig. 4. Baetisca bajkovi Neave. 


Abdominal terga brown, marked with varying amounts of yellow. 
Except in very dark specimens, terga 1, 2, 3, and 7 are largely yellow 
with brown markings while the others are largely brown with yellow 
markings. Terga 4-5 largely brown, usually with extensive triangular 
yellowish markings. Tergum 6 largely dark brown, a pair of sub- 
median yellow dots at anterior margin, and often a smaller yellow dot 
in antero-lateral angle. Tergum 7 in most specimens largely yellow 
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except lateral margins. A pair of small submedian brown dots in center 
of this tergum, not distinct in darker specimens. Three triangular 
brown patches with bases on anterior margin extend posteriorly halfway 
across tergum, median triangle slightly longer. In dark specimens, the 
lateral triangles may not be distinct, the median one usually so. Terga 
8-10 almost entirely dark brown with a sprinkling of fine yellow dots. A 
pair of large submedian yellow dots near anterior margin of 8. A slight 
yellow mark in antero-lateral angles of 8-9, occasionally on 10, except 
in dark individuals. Sterna almost entirely yellow, no distinct brown 
markings except dark brown lateral margins on sternite 9. 

Lamellar gills truncate, light purple-gray in color. Seventh gill 
fringed laterally, without a trachea. Tails long, alternately banded 
with yellow and brown. 

Specimens of these naiads were collected in the Mississippi River at 
Minneapolis and Fridley, from the St. Croix River at Taylors Falls and 
Stillwater, from Coon Creek in Anoka Co., from the Root River at Chat- 
field, and from Little Bear Creek near Hinckley. Naiads were also 
collected from the Revell River east of Dryden, Ontario. Since pre- 
vious records were from North Carolina, Georgia, and Alabama, the 
Minnesota and Ontario records greatly extend the known distribution 
of this species. 


Stenonema minnetonka n. sp. 


This species is a member of the interpunctatum group, distinctive 
because of the presence of stigmatic dots combined with the lack of the 
dark streaks on the pleura below wing bases so characteristic in other 
closely related species. A black dash at the bulla, black markings on 
face and pronotum, no median band on hind femur, basal tarsal segment 
about one-third length of the second. 

Male Imago (pinned).—Length: body 9 mm., wings 10 mm. 

Head yellowish, face yellow with black dash beneath antennal bases 
and a black dot on carina. Ocelli black-ringed around base. Antennal 
filament dusky, pale at tip. Vertex largely reddish-brown, posterior 
margin blackish, a black dot at inner margin of each eye. Pronotum 
yellowish with usual black lateral streak on each side. Mesonotum 
reddish-brown, a black line at antero-lateral margins. Pleura and 
sterna yellowish, no dark pleural streaks, a brownish raised area 
between fore and middle coxae. 

Legs pale yellowish-hyaline. Fore femur darker, with wide median 
and apical blackish bands. Middle and hind femora with fainter apical 
bands, median band faint on middle leg, absent on hind femur. Basal 
tarsal joint about one-third length of second joint. Wings hyaline, 
cross veins in basal costal, subcostal and radial spaces margined with 
blackish, a black dash at bulla. Stigmatic area tinged with yellowish- 
brown, continued around bend of wing apex. Hind wing distinctly 
dark margined. 


EXPLANATION OF PLATE I 


Naiads. Fig 5. Stenonema wabasha n. sp.; Fig. 6. Stenonema bipunctatum 
(McDunnough); Fig. 7. Stenonema exiguum Traver; Fig. 8. Rhithrogena pellucida 
n. sp. Fig. 9. Siphloplecton interlineatum (Walsh); Fig. 10. Centroptilum bistri- 
gatum n. sp. 


Minnesota Mayflies - PiaTE I 
Richard H. Daggy 
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Abdominal segments 1-7 pale yellowish-hyaline, posterior margins 
narrowly blackish, distinct spiracular dots present, fainter on basal 
terga. Segments 8-10 opaque, shaded with reddish-brown dorsally. 
Tergum 9 darkest, somewhat suffused with blackish dorsally. Lateral 
margins pale yellowish-white. Sterna pale yellowish. Tails pale, 
joinings faintly brownish. Forceps pale, genitalia of the interpunctatum 
type. 

The naiad is unknown. 

Holotype-—Male imago (pinned), Mound, Minnesota, June 14, 
1930 (C. E. Mickel). Paratypes: 3 male imagoes, same data. 


Stenonema wabasha, n. sp. 


A new species of the pulchellum group, allied to bellum Traver, but 
differing from that species in the slightly larger size, in head and thoracic 
markings and in the white, unringed tails. 

Male Imago (pinned).—Length: body 7 mm., wing 8 mm. 

Head pale whitish, a small dark dot at inner lower corner of eye 
opposite antenna: Antennae wholly white. Vertex white, slight yel- 
low-green shading around ocelli bases. Thorax creamy-white. Pro- 
notum white with a fine ,curved, dark lateral line. Pleura and sterna 
white, a raised yellow-green area between Ist and 2nd leg bases. A 
short, brown dash at base and apex of fore coxa. Legs white with 
median and apical purplish-red bands on the femora, faint on hind 
femur. Apex of fore tibia dusky, a purplish-red streak near the base of 
the middle and hind tibiae. Wings hyaline with a very faint, pinkish- 
amber stain in the stigmatic area, scarcely visible in some specimens. 
Hind wing without dark margin, venation colorless. 

Abdominal segments 1-7 white-hyaline, posterior margins of terga 
narrowly margined with black, most evident dorsally. Short purplish- 
black, oblique streaks in stigmatic area, extending forward from ends of 
black posterior margins. Traces of a dark, median streak on terga 3 
and 6, sometimes a faint indication on 2. Terga 8-10 opaque-white, 
shaded with yellowish medially, ventrally opaque-white. Genitalia as 
in Fig. 2, forceps and tails white, unmarked. 

Female Imago.—Female imago similar to the male except for the 
usual sex differences. 

Naiad.—Length: body 7.5 mm., tails 9.5 mm. 

A dark brown naiad with conspicuous yellow markings on the 
terminal terga as shown in Fig. 5. 

Head dark brown, thickly sprinkled with fine pale dots, small pale 
median spot and a larger lateral spot on frontal margin. An irregular 
pale area extends from antero-lateral corner of eye to frontal margin, a 
smaller pale area between eye and lateral ocellus. A pale spot on 
posterior margin of head near postero-median corner of eye. A broad 
pale stripe begins near posterior margin of head, continues across 
pronotum, tapering off at middle of mesonotum. 

Pronotum with median pale stripe, an additional pale area on either 
side near anterior margin, and an irregular pale area extending inward 
from lateral margin. Mesonotum and wing pads dark brown, the 
broad median pale stripe tapering off before reaching the posterior 
margin. Legs dark brown, femora with pale spot basally, other pale 
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spots form three irregular bands across femora. Tibiae with pale band 
near base and at apex, tips of tarsi and claws pale. 

Abdomen dark brown dorsally, with submedian yellow streaks on 
anterior portions of terga 2-7. A conspicuous yellow median patch, 
bifurcate on tergite 7, extending across 8-9 and in some specimens to 
the anterior portion of tergum 10. Yellow lateral markings on terga 
2-8, usually concealed by the purplish-gray gills. Tails brown, ringed 
with white, most conspicuous in outer two-thirds. 

Ventrally pale, extent and distinctness of dark markings variable. 
Typically, these consist of paired submedian dark dots on sterna 2-8, a 
dark patch laterad of these, and a dark brown lateral streak. Sternum 
9 with dark lateral patches, a tendency for these to coalesce anteriorly 
in some specimens to form a dark U-shaped mark. The extent of the 
dark lateral patches is quite variable. 

Holotype: Male imago (pinned), Mississippi River, Wabasha, Minn., 
July 7, 1940, reared (RHD). Allotype: Female Imago (pinned), same 
data. Paratypes: Minnesota (pinned specimens): 8 m., 12 f, Mississippi 
River, John Latsch State Park, Winona Co., June 30, 1939, reared 
(RHD); 1 m, Wabasha, August 2, 1941, at lights (RHD); 1 m, 1 f, 
Winona, Mississippi River, July 3, 1937, at lights (RHD); 1 f, Pine 
Island, June 25, 1939, at lights (RHD); 1 m, 3 f, Pine City, July 6, 1938, 
at lights (RHD); 1 m., Grand Rapids, August 2, 1938 (D. G. Denning); 
1 m, Virginia, August 3, 1938, at lights (D. G. Denning); 1 f, Beroun, 
July 6, 1988, at lights (RHD); 3 f, Little Falls, July 10, 1938, at lights 
(D. G. Denning); 2 f, Stillwater, July 17, 1938, at lights (RHD). 

(Alcohol): 7 m, 27 f, Mississippi River, Winona, July 5, 1937, at 
lights (RHD); 1 m, 1 f subimago, Mississippi River, John Latsch State 
Park, Winona Co., June 25, 1939, reared (RHD); 1 f, and 1 m, 1 f 
subimagoes, same locality, June 28, 1939, reared (RHD); 1 m, 2 f, same 
locality, July 1, 1939, reared (RHD); 1 f, 1 f subimago, Mississippi 
River, Wabasha, July 7, 1940, reared (RHD); 1 f, Coon Creek, Anoka 
Co., August 20, 1939, reared (RHD). 

Naiads.—3 m, 2 f, Mississippi River, John Latsch State Park, 
Winona Co., June 25, 1939 (RHD); 2 f, same locality, June 28, 1939 
(RHD); 3m, 1 f, same locality, July 1, 1939 (RHD); 2 m, 4 f, Mississippi 
River, Wabasha, July 7, 1940 (RHD). 


Heptagenia elegantula (Eaton) 


This species is widely distributed in western United States and 
extends eastward to Minnesota and Manitoba. It occurs very com- 
monly in the southern hardwood and western prairie portions of this 
state, no records being available from the northeastern coniferous belt. 
The Iowa, Minnesota, and Manitoba specimens collected represent 
the easternmost records for the species. 

The naiad (Fig. 12) has been very sketchily described by Needham 
and Christenson (1927) who have figured the naiad in their bulletin on 
Utah stream insects. Neither the description nor the figure is complete 
enough for recognition of the naiads, in fact the figure is quite mislead- 
ing, at least as far as the Minnesota material is concerned. During the 
present study, a large number of naiads were reared from a number of 
different localities; so that an abundance of material was available for 
naiad description. 
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The naiads are brown in color, varying from deep mahogany to light 
brown, the terga with yellow, submedian, longitudinal dashes. These 
dashes vary in distinctness, being less distinct and almost absent in the 
darker naiads. The gills immediately distinguish these naiads from the 
superficially similar Stenonema naiads which occupy the same situations. 
The gills of elegantula are held out laterally from the sides of the abdo- 
men, the fibrillar portion in living naiads being held dorsal and posterior 
to the lamellar portion which slants downward anteriorly. In Steno- 
nema naiads, the gills are held more dorsally, not extending from the 
sides, with the lamellar part covering the fibrillar portion. In Stenonema, 
the gills move in wave-like rhythmic movements, while in elegantula, 
each. gill moves at about the same time. The seventh gill remains 
motionless in each instance. 

Naiad (Fig. 12).—Length: body 12 mm., tails 12 mm. 

Head almost wholly dark brown with pale yellow markings around 
ocelli. A yellow dot from each lateral ocellus continues laterally in a 
narrow line around the eye, expanding in a funnel-shaped mark lat- 
erally and anteriorly until it reaches the margin of the head. A distinct 
yellow dot on the vertex between the eyes. Epicranial suture a thin 
yellow line. Antennae pale. 

Median line from vertex continues posteriorly as a narrow line 
over the pronotum, widens suddenly on anterior mesonotum and grad- 
ually narrows again until it suddenly expands at the posterior edge to 
form a subtriangular or diamond-shaped, cream-colored mark. 

Pronotum brown, lateral edges with transparent flange. Yellow 
lateral marks midway from median line to lateral edge consist of a 
round dot with a comma-shaped mark immediately below and angling 
medially. In some specimens, these two marks are fused. A trans- 
parent, pale dot present in anterior-lateral angle of pronotum. Mesono- 
tum with median, arrow-shaped mark as described (Fig. 12), more 
reddish-brown in color than head and pronotum. 

Femora largely grayish-brown marked with variable yellow patches. 
The most common pattern appearing as three over-lapping triangles. 
Tibia grayish-brown with yellow bands at basal and distal ends. Tarsi 
grayish-brown, claws lighter in color. 

Abdominal terga dark brown with submedian ( )-shaped markings 
on 1-7. These dashes are not continuous and do not attain the anterior 
or posterior margins. Markings indistinct or absent on terga 8-10. No 
pale blotches or light patches as indicated in Needham and Christen- 
son’s figure (1927) and in Traver’s key (1935). Sterna with thin, dark, 
lateral margins bounding a pale lateral area. Two wide, submedian 
brown bands with sinuate outer margins bound a rather dusky, pale 
central area. This sinuate character most evident on sterna 1-5. 
Sterna 8-10 with extensive, median yellow areas. 

Lamellar gills tinged with brown, fibrillar gills more extensive than 
indicated in Needham and Christenson’s figure. Tails long, alternately 
banded with light and dark areas. Median filament with darker bands 


EXPLANATION OF PLATE II 


Naiads. Fig. 11. Heptagenia flavescens (Walsh); Fig. 12. Heptagenia elegantula 
(Eaton). 
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than laterals. The light bands are much reduced at the base giving a 
dark appearance to the basal sections of the tails. 

Specimens from which the above naiad description was drawn were 
collected in the Zumbro River at Wabasha, Winnebago Creek in Houston 
Co. and adjacent Iowa, Buffalo Creek near Glencoe, Florida Creek 
near Marietta, Beaver Creek near Olivia, Root River at Chatfield, 
Coon Creek in Anoka Co., and the St. Croix River at Stillwater. Adults 
have also been collected along the entire western border of the state 
and northward as far as Winnipeg, Manitoba. 


Heptagenia flavescens (Walsh) 


This interesting species, the genotype, is known from central United 
States and adjacent Canada. A single male specimen collected in 
Clark Co., Georgia, at lights, May 23, 1938 (Horace O. Lund) is an 
interesting record from the southeastern states. 

The naiad of this important genotypic species has remained unknown 
since Walsh first described the species in 1862. When imagoes were 
collected along the Mississippi River in the southeastern part of the 
state, an intensive search was made for the naiads in nearby areas of the 
river. Four naiads were finally collected from under logs in shallow 
water near the shore at John Latsch State Park in Winona Co. These 
were returned to the laboratory and one male and one female reared to 
complete the life cycle. The cast skins and two naiads were preserved 
for description of the immature stages. The photographed specimen 
(Fig. 11) is somewhat paler than the others and may have molted 
recently. Thus the majority of flavescens naiads may prove to be 
darker than the photograph indicates, but the distinctive color pattern 
will be similar. 

Naiad (Fig. 11).—Length: body 15 mm., tails 20 mm. (tips broken). 

This is the largest species in the genus and belongs to the flavescens- 
pulla-elegantula group characterized by having the pronotum widest at 
the anterior margin, by having claws without spines at the tip, and by 
the presence of the fibrillar portion of gill 7. The dorsal maculation is 
clearly shown in Fig. 11, darker specimens may have the light markings 
somewhat obscured. 

Head dark brown with pale yellow-brown markings as follows: pale 
median spot on frontal margin; smaller spot laterally on front margin; 
a small pale spot medially of each antenna, each spot connected by a 
thin yellow line to a light area in front of the median ocellus; a pale 
hour-glass shaped area between antennal bases and compound eyes, 
bordering the lateral margins of the ocelli. Epicranial suture a thin, 
yellow line somewhat swollen posteriorly. Head pale on posterior 
margin between compound eyes. A funnel-shaped pale area extending 
from the antero-lateral corners of the compound eye anteriorly and 
laterally to open on the lateral margin of the head. These pale mark- 
ings may be somewhat obscured on darker specimens, but the three 
pale marginal frontal spots are distinct in all specimens examined, 
‘although the lateral ones may be fainter in dark specimens. 

Pronotum dark brown with paler flange and a yellow spot in the 
antero-lateral angle. A pale area in center and pale lateral bands 
curving medially at posterior margin to form a U-shaped mark. Meso- 
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notum brown, mottled with lighter areas. Femora brown, marked 
with two pale irregular jagged bands. Tibiae pale brown, somewhat 
darker proximally, with wide, dark brown median band. Tarsi with 
basal two-thirds dark brown, tip pale; claws pale, tips brownish. 

Abdomen dark brown dorsally with pale yellow brown markings. 
Tergum 1 almost entirely pale except for brown posterior-lateral angles. 
Succeeding pairs of terga differ in markings but the members of each 
pair are similar. Terga 2-3 with a pair of submedian yellow spots, on 
4-5 these spots unite posteriorly to form pale U-shaped marks, these 
are not as distinct on 6-7, terga 8-9 with broad pale V-shaped areas, 
tergum 10 largely dark brown except for a pair of pale submedian areas 
on posterior margin. In the darker specimens, the lighter markings on 
the terga are not as extensive, the median light areas reduced to pale 
dots; but terga 8-9 still have the most prominent yellowish markings. 
A pale flange and pale lateral areas in addition on terga 2-8. 

Entire venter pale except for the brown curved outer margin of 
sternum 9. Darker specimens may show more extensive ventral mark- 
ings when more material is available. These are faintly indicated in 
the naiad skins as well as in the pale naiad which may have molted 
shortly before preservation. These skins seem to show narrow lateral 
dark markings in one, and in the other, a pair of oblique lateral lines in 
addition to the dark lateral markings on all sterna. The fibrillar 
portion present on all gills. Tails pale, faintly dark ringed. 

Naiads have been collected from the Mississippi River in Winona 
Co. and at Minneapolis, and from the Root River at Chatfield. 


Rhithrogena pellucida, n. sp. 


This is a small dark brown species of the jejuna-undulata group with 
pale transparent venation and white, unmarked tails. Anastomosing 
of the cross veins in the stigmatic area is weak or wanting on one or 
both wings. The femora bear a distinctive median brown dash. 

Male Imago (pinned).—Length: body 6-7 mm., wings 6-7 mm. 

Eyes dark blackish-green in life, blackish in dried specimens, con- 
tiguous apically. Vertex dark brown, much darker, almost black at 
bases of ocelli. Basal antennal segments pale, filament dusky. A 
cream-colored band between lower corner of eyes through antennal 
bases, widened somewhat on carina and antennal bases. Face below 
band dark greenish-brown. 

Pronotum dark reddish-brown. Mesonotum dark olivaceous-brown 
marked with orange-brown posteriorly. Lateral margins often yel- 
lowish both anteriorly and posteriorly. Scutellum dark brown. A 
distinct reddish area extending from the wing bases to the prothorax, 
containing a yellow streak anteriorly. Pleura greenish-brown marked 
with darker brown and yellow. Wings hyaline, venation pale, trans- 
parent except for first three longitudinal veins which are somewhat 
dusky at bases, the costa for almost half its length. A pale, milky 
cloud in stigmatic area, anastomosing of cross veins weak or almost 
entirely absent. Legs amber-yellow, slightly green-tinged. All femora 
with a distinct, dark brown, median dash which becomes lighter in 
diffusing laterally, tending to form a median band. Tibiae paler, 
unmarked; tarsi with joinings narrowly darkened, claws dark. Fore 
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femur with first joint one-third the length of the second, second slightly 
longer than the third, the fourth half that of the second, and the fifth 
slightly shorter than the fourth. 

General color of abdomen reddish-brown. Terga 2—6 semi-hyaline, 
with a large diffuse, darker red-brown area on each side, almost as wide 
as tergum but becoming paler at margins. A pair of submedian, trans- 
parent dots on each of these terga. Terga 7-10 opaque-brown marked 
with orange-brown. Sterna paler. Tails white, unmarked. Genitalia 
of the jejuna type, see Fig. 3. 

Female Imago (pinned).—Head triangular from above, carina only 
slightly elevated. Vertex orange-brown, a reddish-brown ridge running 
between the lateral ocelli marks off the paler face. A cream-colored 
band through the antennae, wider than in the male, expanded at the 
carina. Face below band dusky-brown. In some specimens, a pair 
of dark dots, one on each side of carina, between antennae. Antennal 
bases yellow, filament dusky, pale at tip. 

Pronotum orange-brown, similar to vertex. Mesonotum olivaceous- 
brown, lighter than the male. Scutellum and area anterior yellow- 
brown, streaked with reddish in some specimens. Lateral margins 
pale anteriorly with pinkish tinge posteriorly, slightly extending over 
the wing bases. Pleura yellow-brown marked with paler areas and 
occasional short, reddish streaks. A reddish-brown area, pink-tinged 
in some individuals, anterior to wing bases. Wings and legs as 
described for the male. Abdomen brown, paler than in the male. 
Sterna paler. Tails white, unmarked. 

Specimens of both sexes preserved in alcohol lose much of the dis- 
tinctive green and reddish shading present in the dried specimens. In 
alcohol, the general body coloration consists of different shades of 
yellow and brown, while the femoral dash tends to fade out. 

Naiad (Fig. 8).—Length: body 7 mm., tails 5 mm. Head and 
thorax dark brown, concolorous with the abdomen. Ocelli white 
marked, a yellow line connecting the lateral ocelli to the lateral margins. 
Antennal segments dark at base becoming paler distally. Pronotum 
uniformly dark brown, except for two comma-shaped yellow markings 
in each antero-lateral angle. Mesonotum slightly paler brown, with a 
median pale line. Thoracic sterna largely pale with dark brown mark- 
ings. Femora broad with scattered, minute reddish freckles, especially 
in basal half. A median, pale oval area in center of femora, within 
which is a dark brown spot which persists in the imago as the median, 
femoral dash. A smaller pale area is present at bases of all femora. 

General color of abdomen dark brown, except for terga 8-9 which are 
bright yellow and contrast sharply with the solid brown of the remain- 
ing terga. A pair of faint, submedian, pale dots are usually visible on 
abdominal terga. Venter flattened, paler. Sterna 2-8 with a dark 
brown median rectangular patch containing a narrow dark transverse 
line near posterior margin. A pale, round spot ventrally at posterior 
margins above gill bases. Lateral margins of sterna dark brownish- 
black. Lamellar gills whitish, fibrillar gills with greenish tracheae. 
The sucking disk formed by modifications of the first and last pairs of 
gills is typical of the genus. Tails light brown, darker at base, joinings 
narrowly dark brown. 
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In some naiads collected, the bright yellow patch covering terga 8-9 
is absent. In these cases, all terga are more or less uniformly colored, 
but there are variations of all degrees between the extremes. Typically, 
the yellow patch is present and is a distinctive mark for collecting 
naiads in streams. 

Holotype: Male imago (pinned), Minneapolis, Minnesota, July 1, 
1939, at lights (RHD). Allotype: Female imago (pinned), same data. 
Paratypes: (pinned), Minnesota, 2 m, 5 f, same data as holotype; 1 f, 
same locality, July 12, 1938, at lights (RHD); 1 m, 5 f, same locality, 
July 14, 1938, at lights (RHD); 4 m, same locality, July 15, 1938, at 
lights (RHD); 6 f, same locality, August 3, 1938, at lights (RHD); 1 f, 
St. Paul, Midland Hills golf course light trap, July 25, 1938 (A. A. 
Granovsky); 1 f, St. Paul, August 3, 1938, at lights (RHD); 9 m, 5 f, 
Fridley, September 28, 1938 (RHD); 6 f, Anoka, July 25, 1938 (RHD); 
16 f, St. Cloud, July 7, 1939, at lights (RHD); 1 f, Pine City, July 6, 
1938, at lights (RHD); 5 f, same locality, August 15, 1938, at lights 
(D. G. Denning). (Alcohol): 17 m, 7 f, and 2 m subimagoes, Mississippi 
River, Minneapolis, July 1, 1939, at lights (RHD); 2 m, same locality, 
July 10, 1939, at lights (RHD); 4 f, same locality, July 9, 1939, reared 
(RHD); 2 f, same locality, June 20, 1939, at lights (RHD); 1 m, and 3 m, 
2 f subimagoes, same locality, June 29, 1939, at lights (RHD); 1 f, 1 f 
subimago, same locality, June 24, 1939, reared (RHD); 2 m, same 
locality, August 15, 1938, at lights (RHD); 1 m, same locality, May 31, 
1939 (M. Gotschall, M. McClintock); 1 f, Mississippi River, Coon 
Rapids, July 15, 1939, reared (RHD); 2 m subimagoes, Mississippi 
River, Fridley, June 11, 1937, reared (RHD); 1 f, Anoka, September 7, 
1937, at lights (RHD); 9 f, same locality, July 24, 1939, at lights 
(RHD); 28 f, Mississippi River, St. Cloud, July 7, 1939, at lights 
(RHD); 2 f subimagoes, Temperance River, Cook Co., August 10, 1939, 
reared (RHD). 

Naiads.—1 m, 2 f, Mississippi River, Minneapolis, August 25, 
1938 (RHD); 9 f, 7 immature, same locality, June 17, 1939 (RHD); 
1 f, same locality, June 24, 1939, (RHD); 7 m, 6 f, same locality, July 9, 
1939 (RHD); 1 m, 1 f, Mississippi River, Fridley, May 23, 1939 (RHD); 
1 m, Mississippi River, Coon Rapids, June 24, 1989 (RHD); 1 m, 4 f, 
same locality, July 12, 1939 (RHD); 1 f, Cascade River, Cook Co., 
July 6, 1988 (RHD); 1 m, 2 f, Mississippi River, Elk River, July 7, 1939 
(John Moyle); 3 f, Mississippi River, Bowlus, July 28, 1939 (John 
Moyle). Michigan: 2 m, Sturgeon River, Cheyboygan Co., August 5, 
1936 (F. E. Lyman) also seem to belong here. 

This swift-water species is allied to Rhithrogena jejuna Eaton, undu- 
lata (Banks), and impersonaia (McDunnough) in lacking a lateral spine 
or spine-bearing process on the penes divisions near the base. It can 
readily be separated from these other members of the jejuna group by 
its pale transparent venation (hence the name pellucida), white tails, and 
distinctive genitalia (Fig. 3). Its relation to fuscifrons Traver, described 
from the female, cannot be fully ascertained until that species is also 
known in the male sex. 

The species was first noticed by the writer in collecting at lights on 
the University of Minnesota campus at Minneapolis, near the Mississippi 
River. Since the only swift water nearby was located below the St. 
Anthony’s Falls dam, the naiads were expected to be found there. This 
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proved to be the case. Large numbers of naiads were collected with- 
no difficulty and imagoes were reared to complete the life history. 
Other naiads were found in rapid parts of the Mississippi River farther 
north at Coon Rapids and at St. Cloud. The species also occurs in 
the rapid Snake River at Pine City and in the swift streams emptying 
into the north shore of Lake Superior as evidenced by the Cascade 
and Temperance River specimens. 


Family Baetidae 


Siphloplecton interlineatum (Walsh) 


This is another species described by Walsh from the Mississippi 
River at Rock Island, Illinois in 1862. The naiad has remained 
unknown until the present study when specimens were collected in the 
Mississippi River in Winona Co. and imagoes reared to complete the 
life history. 

Naiad (Fig. 9).—Length: body 15-16 mm., tails 5 mm. 

Face pale yellow-brown with brown sclerotized areas, antennae yel- 
lowish. Occiput dark, gray brown, base of epicranial suture darker. 
Thorax marked dorsally with a pattern of brown and yellow, ventrally 
entirely pale. Wing pads pale yellow with dark brown venation. Legs 
light yellow-brown with dark brown markings as follows: a dark spot on 
each coxa, proximal and subapical bands on femora, a median band on 
tibiae, proximal band on tarsi. Front claws bifid, others long, sharp 
pointed. 

Dorsum of abdomen with terga 1, 6, and 9 laigely dark brown, others 
largely pale, yellow-brown with dark brown markings. On the lighter 
terga, a narrow median brown line, a pair of submedian dark triangular 
spots, an additional pair of dark areas anterior and lateral to these. 
These fuse with other brown areas on the anterior and posterior seg- 
ments but are distinct on middle segments.. Tergum 6 largely brown, 
with a pair of pale submedian spots on the posterior margin, two pale 
spots in each antero-lateral angle. All terga with a blackish-brown 
lateral area, medially of flange, which extends in a narrow black line 
across the posterior margins of the terga forming a broad U with the 
arms of the U meeting the base at almost right angles and thicker than 
the base. The flange of all terga with a median, lateral brown spot. 

Venter of abdomen pale, yellowish-white with three brown longi- 
tudinal stripes on sterna 2-9, one median and two lateral. These may 
not be complete in all specimens or in immature specimens as is true of 
similar markings in S. basale (Walker). Gills single on all segments, 
not double on 1-3 as in other described naiads in this genus. Tails 
pale, yellowish-brown, dark banded in distal third. 

The female differs from the male in not having the decided contrast 
in coloration of the various terga. The color pattern is more or less 
alike for all tergites in the female. 

A variation of one male naiad has been noted in which a broad dark 
median dorsal stripe obscures other markings. The median tail is dark 
in this abnormal specimen. 

Naiads from which the above description has been taken were col- 
lected in the Mississippi River at John Latsch State Park in Winona 
Co. and from the St. Croix River at Stillwater. 
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Isonychia rufa McDunnough 


This species, originally described by McDunnough (1931) from spec- 
imens taken in Kansas and Iowa, is evidently the common Isonychia of 
the Great Plains region. It has been taken in numbers at lights during 
the present study in the southern and western prairie portions of the 
state and in South Dakota. The naiad has not been described pre- 
viously. A number have been reared and many naiads collected. They 
were usually very abundant wherever they occurred. 

Naiad.—Length: body 14 mm., tails 7 mm. 

This is a dark reddish-brown naiad with an interrupted pale median 
stripe on abdominal tergites, a pale median spot near the lateral margin 
on each tergum, and tergum 10 distinctly divided into a pale anterior 
half and a dark brownish-black posterior half. Laterad of the inter- 
rupted median line, a pair of faint, pale submedian curved dashes, 
most conspicuous on posterior terga. In some specimens examined, 
the interrupted line on the terga becomes indistinct posteriorly. 

Basal antennal segments pale, flagellum brown, paler distally. A 
pale dorsal stripe on head and thorax, widest on pronotum. Medially 
of compound eyes, a pale stripe runs posteriorly but does not attain 
posterior margin, not as apparent in male because of the size of the 
compound eyes. Additional pale, curved lateral markings on pronotum. 

Middle and hind legs pale with dark brown markings. Coxae and 
trochanters largely dark brown, femora twice banded, the bands almost 
fused on hind femora in some specimens. Tibiae with a wide median 
band, tarsi banded near the base, claw-tips reddish brown. In mature 
naiads, the fore leg has the reddish tinge of the imago. 

Ventral abdomen dark reddish-brown with a dark round spot at 
anterior portion of each sternum near lateral margin, a paler spot 
lateral to this. The dark spot often connected laterally to a curved 
dark lateral mark. Submedian clusters of two or three small pale dots 
on sterna in most specimens; in some, these are fused to form irregular 
pale submedian marks. Gills with a large, diffuse, purplish area in 
center, very faint in some preserved specimens. Tails greenish or 
olive-brown, blackish-brown at base, a dark band in distal third, pale 
yellow beyond, the tips often broken. Fringe dark, anterior to band, 
pale beyond. 

Variation: In a series collected from the Root River at Chatfield, 
there appeared a number of naiads with a striking modification of the 
above described color pattern. Since all specimens of the series grade 
into one another, these specimens are treated as one species until rear- 
ings can prove otherwise. The anterior half of each tergum in these 
specimens is distinctly dark brown, the posterior half paler, giving a 
distinct ringed appearance dorsally. The interrupted pale dorsal line 
is somewhat obscured by this variation. Other markings are as 
described above. 

Specimens from which the above description was drawn were col- 
lected at Park Rapids, in the Root River at Chatfield, from Coon Creek 
in Anoka Co., and from the Blue Earth River at Rapidan. 
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Baetisca bajkovi Neave 


This species has been previously known only from the naiads 
described by Neave (1934) from material collected in Manitoba and 
has not been recorded since the original description. A series of imagoes 
and subimagoes of both sexes were reared from naiads collected in the 
Mississippi River at Fridley in 1937 and again in 1939 and 1940. Hence 
a description of the imago is now available. 

The seasonal distribution of this species is apparently very limited. 
The adults have been taken only between May 25th and June 14th. 
Mature naiads are not found after the middle of June, all having evi- 
dently emerged by that time. 

Male Imago (alcohol).—Length: body 9 mm., wing 10 mm. 

Thorax and abdomen brown dorsally. Ventrally the thorax is 
pale brown and the sterna whitish in both sexes, contrasting sharply 
with the brown terga as in lacustris McDunnough. Wings hyaline, 
first three veins brown at the base, somewhat yellowish throughout their 
length. Stigmatic area white, opaque. Legs whitish; fore leg with 
tibia brown at tip; tarsal joinings, last tarsal segment and claws dusky. 
Other legs white with faint, narrow, dusky tarsal joinings. Tails 
white, unmarked. Penes tapering evenly to a thin sharp point (Fig. 4). 

Female slightly larger, somewhat paler dorsally. In all other 
respects like the male except for the usual sexual differences. 

This species is evidently closely related to B. lacustris McDunnough, 
a species known only from the Great Lakes at present. Bajkovi seems 
to differ in habitat, the latter being taken only from rivers. The 
imagoes of bajkovi are apparently larger than lacustris, and the apical 
abdominal terga are not ruddy-tinged as described for that species. 

The naiads of bajkovi and obesa are apparently easier to separate. 
Both lack dorsal spines, but bajkovi has well developed shelf-like genal 
projections. Another useful recognition character seems to be the 
presence of a large black dot between the second and third pairs of 
coxae in all the bajkovi naiads examined. 

Specimens from which the abeve descriptions have been drawn 
were taken from the Mississippi River at Fridley, Red Wing, and 
Frontenac; from the Root River at Chatfield, and the St. Croix River 
at Taylors Falls. 


Callibaetis brevicostatus, n. sp. 


This is an apparently new species closely related to Callibaetis semi- 
costatus Banks, but it can be distinguished at once from that species by 
the more restricted pigmentation in the male wing. The reddish-brown 
pigment occupies a distinct but restricted area about 1 mm. in length 
near the base of the wing, bounded anteriorly by the third vein. 

This species may fall as a synonym of one of Bank’s species described 
from females only. Further rearing and correct association and iden- 
tification of the female will be necessary to prove this. Until this can 
be shown, the writer regards the species as new and offers a description 
of the male imago. 

Male Imago (pinned).—Length: body 8 mm., wing 8 mm. 





1945] Daggy: Minnesota Mayflies 389 


Turbinate eyes in life dark orange-brown (dark reddish-brown 
dried), lower eyes pale green with red-brown ring through center. Basal 
antennal segments dark brown, flagellum pale at extreme base and 
whitish at tip, middle of flagellum dark brown. 

Mesonotum with dark brown median stripe, median suture a fine 
pale line. Paler laterally, cream colored markings near anterior and 
posterior margins. Pleura reddish-brown marked with pale areas and 
sprinkled with brown dots especially above leg bases. Venter of 
thorax pale brown, heavily freckled with brown dots medially. 

Legs pale yellowish-white, femora slightly if at all freckled. Fore 
tibia darker, tarsi darker at joinings. 

Wings distinctive (Fig. 1), pigment restricted to a small area about 
1 mm. in length near the base of the fore wing, bounded anteriorly by 
the third vein and posteriorly by the base of the cubitals. Main 
longitudinal veins brown, cross veins pale. Marginal intercalaries 
paired. Hind wing unpigmented. 

Abdomen brown, heavily dotted. Medially a darker brown band 
with few brown dots (occasionally a pale area at anterior margin of 
each tergum in this band) bounded laterally by a pair of dark, longi- 
tudinal ( )-shaped markings on each tergum. A prominent reddish 
diffuse spot on anterior margin halfway between the submedian paren- 
thetical marks and lateral margins of terga. A paler area between these 
red marks and the median band, giving a faintly striped appearance to 
the abdomen. Sterna paler, finely dotted except for sprinkling of 
larger red dots in postero-median region of each sternum. Paired 
submedian longitudinal dashes with reddish-brown dash near antero- 
lateral corner of sterna 2-8. 

Tails and forceps white, except for penultimate joint of forceps 
which is reddish in distal half. 

Holotype: Male (pinned), Ramsey Co., Minn., small pond near 
Carver’s Lake, Sept. 22, 1937, reared (RHD). Paratypes: Nine males 
(seven in alcohol, two pinned), same data except for the following 
dates: one male, March 7, 1937; two males, Sept. 7, 1937; four males, 
Sept. 8, 1937, (alcohol); one male, Sept. 7, 1937; and one male Nov. 26, 
1937 (pinned). 


Centroptilum bistrigatum, n. sp. 


This species is characterized by the abdominal terga 2-6 in the 
male imago being hyaline-white, bearing a distinct pair of reddish, 
submedian dashes on the posterior margin. These markings are dis- 
tinctive and separate bistrigatum from other described species in the 
genus. 

Male Imago (pinned).—Length: body 5 mm., wing 5-5.5 mm. 

Turbinate eyes of dried imago dark reddish-brown; bright yellow in 
life with a distinct narrow black margin around the top of the turbinate 
portion, visible in alcohol material. Head dark brown with a pale, 
crescent-shaped area at ventral margin of antennal bases. A pale 
colored area on either side of median carina. Carina and frontal 
margin of head dark reddish-brown. 

Thorax deep chocolate-brown. Pleura and antero-lateral margins 
of mesonotum shaded with reddish-brown; mesonotum olive-tinged. 
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Wings hyaline, venation pale, 4-7 cross veins in stigmatic area. Hind 
wing long, narrow, five times as does as wide, with two longitudinal 
veins. Costal projection long, well-developed. Legs pale yellowish- 
white. 

Abdominal segments 2-6 hyaline-white. Each tergum with a pair 
of reddish, submedian bold dashes on posterior margin, separated at 
the median line by a space equal in length to one of the dashes. In 
some specimens, including the holotype, a faint median, reddish, gem- 
inate line is present on terga 2-4, most distinct on 4. In those spec- 
imens where these markings are most distinct, there is also a small, 
faint reddish, lateral diffuse area on 4. These geminate markings and 
diffuse reddish areas are not visible on all the paratypes. Terga 7-10 
opaque, dark chocolate-brown. The red dashes are also present on 
terga 7-8, but are usually visible on these segments only in alcohol 
material. Sterna 7-10 white contrasting sharply with the dark brown 
terga. Forceps and tails white; second forceps joint without an 
inwardly projecting tubercle or swelling. 

Female Imago (pinned).—General body color reddish-brown, pleura 
and margins of metanotum marked with reddish. Abdominal terga 
reddish-brown somewhat obscuring the reddish dashes which are present 
but not as distinct as in the male. These dashes can be more readily 
seen in living material and in females preserved in alcohol. Middle 
abdominal terga with blackish, lateral blotches as is common in females 
of this genus. Entire venter white, contrasting sharply with the 
reddish-brown dorsum. Wings, legs, and tails as in the male. 

Alcohol Material.—Coloration is generally paler in both sexes as is 
usual in alcohol preservation. The reddish dashes so distinctive of 
this species may gradually fade out in alcohol since they already appear 
fainter in specimens collected in 1938. In some of the female para- 
types, these markings are almost gone (1939). 

Naiad (Fig. 10).—Length: body 6 mm., tails 2 mm. 

Head with a narrow, pale band between compound eyes, a dark 
brown band on each side. Thorax brown with an intricate pattern of 
light areas. Legs pale, femora brown-banded near distal end, tarsi 
somewhat dusky. Abdominal segments 1, 4, 7, and 10 usually light in 
well marked specimens, although there is much variation in intensity of 
dark coloration on the various segments in different individuals even 
from the same locality. Terga 2-3, 5-6, and 8-9 mainly brown with a 
similar pattern of light markings on each of these terga. In those 
specimens where there is little distinction between light and dark terga, 
this pattern is found on each segment dark enough to make it visible. 
The pattern (Fig. 10) consists of a small, median, crescent-shaped spot 
on the anterior margin, from which extend a pair of narrow submedian, 
posteriorly diverging, pale lines with a pale dot just beyond their distal 
ends. A round pale area laterad of these central markings is located 
halfway to lateral margin. An irregular pale area is present in the 
antero-lateral corner, with a narrow extension toward the median line. 
When terga 4 and 7 are largely pale, a round brown patch is found on 
each lateral half-tergum. In some specimens, these are faint or the 
segment is entirely pale. Abdominal terga 1-8 with the paired sub- 
median dashes of the imago visible as dark brown dashes in the naiad. 
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The segments are produced laterally into flaring margins with a sharp 
spine in the postero-lateral angle. All abdominal terga with close-set, 
fine, sharp spines on their posterior margins; segments 8-10 with sharp 
spines on their lateral margins. 

Gills single on all segments, the pigmented tracheae branching 
almost entirely on the inner side. Tails pale, unbanded, short and 
stout with more strongly sclerotized annuli occurring at about every 
fourth segment. 

Holotype: Male imago (pinned), Mississippi River, Fridley, Minne- 
sota, taken from water surface, September 28, 1988 (RHD). Allotype: 
Female imago (pinned), same locality, June 24, 1939 (RHD). Para- 
types (pinned): Minnesota, 13 m, 4 f, same data as holotype; 2 m, same 
locality, September 26, 1938 (RHD); 1 m, 1 f, same locality, June 25, 
1939, reared, (RHD); 2 f, same locality, June 24, 1939 (RHD); 1 m, 
Little Falls, July 16, 1938, at lights (D. G. Denning); 1 m, 2 f, Pine 
City, August 15, 1938, at lights (D. G. Denning); 1 m, 1 f, Minneapolis, 
July 19, 1930, at lights (RHD). (Alcohol): 2 f, Princeton, August 18, 
1935 (RHD); 1 f, Pine City, July 6, 1938, at lights (RHD); 1 f, Coon 
Creek, Anoka Co., August 26, 19837 (RHD); 1 m, Mississippi River, 
Fridley, September 26, 1938 (RHD); 5 m, 2 f, same locality, September 
28, 1938 (RHD); 2 f, same locality, June 27, 1939, reared (RHD); 1 m, 
1 f, Mississippi River, Coon Rapids, June 26, 1939, reared (RHD); 
2 m, 7 f subimagoes, St. Louis River, Jay Cooke State Park, July 6, 
1938 (RHD). 

Naiads.—1 m, 2 f, Blue Earth River, Rapidan, July 30, 1938 (RHD); 
1 f, St. Croix River, Taylors Falls, October 11, 1936 (RHD); 1 m, 4 f, 
Mississippi River, Coon Rapids, June 23, 1939 (RHD); 1 m, 2 f, same 
locality, July 6, 19389 (RHD); 1 m, 6 f, same locality, June 26, 1939 
(RHD); 3 f, Mississippi River, Fridley, June 27, 1939 (RHD); 1 f, Rum 
River, St. Francis, July 18, 1939 (John Moyle). 


Pseudocloeon anoka, n. sp. 


This is a new species closely related to punctiventris McDunnough in 
possessing median ventral dots, but differs from that species and others 
in the genus by the possession of a large, dark median spot on tergum 2 
and a similar spot on tergum 6. 

Male Imago (pinned).—Length: body 5 mm., wing 5 mm. 

Turbinate eyes almost circular, reddish-brown. Face dark brown, 
pale area around antennal bases. Basal antennal segments dark 
brown, flagellum pale. Thorax deep reddish-brown, with scutellum 
and a spot at each anterior-lateral angle of mesonotum pale yellowish. 
Pleura brown, marked with yellowish, membranous areas pink-tinged. 
Sterna dark brown. Legs whitish. Wings hyaline. 

Abdominal segments 2-6 white-hyaline, a distinct large dark median 
spot on tergum 2 and a similar spot on tergum 6. These terga narrowly 
orange-brown at posterior margins. Ventrally with small dark median 
dots on sterna 4-7. Terga 7-10 light ruddy-brown, ventrally opaque- 
white. Tails white. 

Holotype: Male imago (pinned), Coon Creek, Anoka Co., Minne- 
sota, August 21, 1939, reared (RHD). Paratype: Male imago (alcohol), 
same locality, September 14, 1937, reared (RHD). 
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In the paratype preserved in alcohol, there are very minute median 
dots on terga 3-5 and on 7 in addition to the large spots on 2 and 6. 

A single naiad which seems to be this species was collected in the 
Long Prairie River, Todd Co., Minnesota, September 11, 1939 (John 
Moyle). Although considerably faded by earlier preservation in 
formalin, the following description of the naiad seems to fit the markings 
of the imago. 

Naiad.—Length: body 4 mm., tails 2 mm. (immature). 

Pale yellowish-brown, probably greenish in life. Traces of a pale 
median band. Faint paired, dark submedian dots on terga. A large 
median dark spot on terga 2 and 6, a smaller one on 7. Midventral 
dark dots on sterna 5-9. Legs pale with a distinct dark dot at each 
femur-tibial junction. A dark dot at each leg base, and a larger dark 
dot between leg bases 1-2, and 2-3. Tails pale, banded at middle, 
tips darker. 

This species is evidently most closely related to punctiventris McDun- 
nough and may even be an oddly marked variation of that species, but 
the collection of two imagoes and a naiad in two different localities 
suggests that it may be new and it is described as such. 


Pseudocloeon elliotti, n. sp. 


Male Imago (pinned).—Length: body 4.5 mm.; wing 4.5 mm. 

Turbinate eyes reddish-brown, broadly oval. Face deep brown, 
antennae similarly colored except for white membranous area around 
antennal bases. Thorax deep blackish-brown with a distinct yellow 
spot on mesonotum at antero-lateral angles, postero-lateral margins 
with yellowish border, a faint yellow-brown area anterior to scutellum. 
Pleura deep blackish-brown, sclerites margined with yellow. Mem- 
branous area tinged with reddish, a reddish area anterior to bases 
of forewings. 

Wings hyaline, usually 4-5 slanting cross veins in stigmatic area. 
Legs white-hyaline, except fore femora which are smoky-brown basally, 
becoming somewhat paler distally. All femora with faint apical and 
obvious median orange-brown bands, sometimes very faint apically. 

Abdominal segments 2-6 white-hyaline, a rather large median red- 
dish spot on tergum 2, sometimes faintly geminate. A distinct 
mustard-yellow flush on each side of tergum 4. No paired submedian 
red dots dorsally and no ventral markings. Tracheae in stigmatic area 
faintly dark penciled. Terga 7—10 umber-brown, paler laterally. 
Sterna 1-6 white hyaline, unmarked, 7-10 opaque-white. Forceps and 
tails white. 

Holotype: Male imago (pinned), Mississippi River, Fridley, Minne- 
sota, September 28, 1938 (RHD). Allotype: Female imago (pinned), 
same data. Paratypes: 41 m, 13 f (pinned) same data. 

The entire series was captured from the water surface in late after- 
noon on the Mississippi River. They were placed alive in drying jars 
before being killed and mounted. 

This species seems most closely related to dubium (Walsh) but 
differs in the presence of the large reddish spot on tergum 2, the femoral 
bands, and the mustard-yellow flush on tergum 4—these markings being 
absent in dubium. It is similar to ida n. sp., described below, in colora- 
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tion and markings, but lacks the paired submedian reddish spots 
present on terga 2-6 of that species. 

In addition to the type material, five additional male pinned spec- 
imens are placed here. They were collected at the same time and 
place, but three of them lack the reddish spot on 2, the other two have 
the abdomen too badly shriveled to make identification of markings 
possible. In all other respects, the above descriptions hold for these 
specimens, but they are not placed in the type series. 

A vial of 11 males and 1 female were collected with the type series, 
notes on markings taken, and then placed in alcohol. As a result of 
the alcohol preservation, the characteristic specific markings have 
completely faded. 

One vial of 16 males, 2 females and another vial of 11 females were 
collected at the same place two days later (September 28) and probably 
also belong here, but the markings have all disappeared in alcohol. 
Since the characteristic markings fade readily in alcohol, specific deter- 
minations in this genus cannot be made from alcohol material with any 
degree of certainty. 


Pseudocloeon ida, n. sp. 


Male Imago.—Length: body 4 mm., wing 4 mm. 

Turbinate eyes broadly oval, deep reddish brown in dried specimens. 
Thorax deep blackish-brown, paler laterally on posterior margins and a 
paler area anterior to mesoscutellum. Mesonotum marked with yellow 
at antero-lateral corners. Metanotum similarly colored, lighter brown 
at antero-lateral angles. Pleura dark brown, some sclerites margined 
with yellowish, membranous areas ruddy-tinged. Venter of thorax 
dark brown, similar to dorsal coloration. 

Wings clear, hyaline, five slanting cross veins in stigmatic area, 
traces of others apically. Fore femora smoky-brown basally, becoming 
pale amber at tip, tibiae and tarsi white. Middle and hind legs whitish, 
femora faintly tinted with amber. Middle and hind femora with a 
faint median orange-brown band, dark penciling near their ventral 
margins. 

Abdominal segments 2-6 white-hyaline, with paired, submedian, red 
dots dorsally, and no ventral markings. Tergum 2 with a large median 
geminate reddish spot between the small pair of submedian reddish 
dots. Tergum 4 with a mustard-yellow flush laterally. Dark spiracular 
dots and a black irregular hairline along tracheae in spiracular area. 
Terga 7-10 umber-brown, opaque-whitish ventrally. Tails and forceps 
white. 

Holotype: Male imago (pinned), Mississippi River, Fridley, Minne- 
sota, September 26, 1938, from water surface (RHD). 

An additional male imago collected at the same time and place was 
placed in alcohol after markings were noted in the fresh specimen as 
being of this species. Unfortunately, all reddish submedian dots have 
completely faded away and only a trace remains of the dot on tergum 2. 
The yellow lateral area on tergum 4 has likewise disappeared. Obviously, 
it becomes impossible to make determinations in this genus with 
alcohol material. 
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This species seems most closely related to virile McDunnough in 
possessing the paired, submedian, reddish dots on terga 2-6 and femoral 
bands, but differs in the absence of ruddy dots on sterna 5-6 and in the 
lighter color of the thorax and terga 7-10. The species is also similar 
to the new species elliotti described above, except for the reddish sub- 
median dots which are wholly lacking in that species. 

P. ida has been described from a single dried male specimen. The 
perfect condition of the specimen and the fully inflated abdomen show 
the described markings to be distinct from those of any species pre- 
viously described in the genus. Hence the description is offered even 
though only from a single specimen. 


Pseudocloeon minutum, n. sp. 


The following description is taken from notes on freshly killed spec- 
imens. Unfortunately only two dried imagoes were available to sup- 
plement the description from alcohol material. 

Male Imago (living).—Length: body 3.5 mm., wing 3.5 mm. 

Turbinate eyes strikingly large for the size of the insect, deep orange 
in life, base of stalk darker, dark red in dried specimens. Height of 
turbinate eye almost equal to its longitudinal diameter. Face mostly 
dark green in life, pale yellowish-brown when dried. Pale ring around 
antennal bases, brownish around bases of ocelli. Carina and anterior 
margin pale. Antenna with basal segment dusky, second segment 
yellow, flagellum white-hyaline. 

Pleura dark brown marked with yellow, a ruddy area anterior to wing 
base. Mesonotum yellow-brown with a narrow black median line, 
scutellum and postero-lateral margins yellowish. No ventral thoracic 
markings. Wings hyaline, with six slanting cross veins in the stig- 
matic area. Paired intercalary veins absent in first interspace. Legs 
whitish-hyaline, unmarked except for faint yellow tinge on apices of 
fore femora. 

Abdominal terga 2-6 white-hyaline with black spiracular dots. 
Faintly orange-yellow on posterior margins, most distinct anteriorly, 
less so posteriorly. Terga 8-10 pale brown, tergum 7 paler and yel- 
lowish laterally, tergum 8 darkest. V>ntrally, sterna 8-10 are opaque 
yellowish-white, tails white. 

In the female (pinned), the verte  s orange-brown with a ruddy 
spot below each eye. Thorax yellow-brown, fainter ventrally. Pleura 
with faint ruddy markings. Legs, wings and tails as in the male. 
Abdomen yellow-brown, somewhat disco. d by presence of eggs. 

Holotype: Male imago (pinned), Mississippi River, Coon Rapids, 
Minnesota, July 7, 1937, reared (+ D). Allotype: Female imago 
(pinned), same data. Paratypes: (alcohol) 1 f, same locality, June 23, 
1937, reared (RHD); 4 m, 1 f, and 1 m, 2 f subimagoes, same locality, 
July 6, 1939, reared (RHD). 

This species seems most closely relate u to cingulatum McDunnough 
in possessing narrow orange-brown margins on terga 2-6; but differs 
in its smaller size, in the paler color of the thorax and posterior terga, 
and in possessing black spiracular dots rather than the double, black, 
spiracular line in cingulatum. The naiad is completely different from 
that of the latter species. 
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The naiads are of unusual interest in that they possess three tails of 
equal length and thickness as in naiads of the genus Cloeon. Because 
of this unusual three-tailed condition in a Pseudocloeon, the naiads alone 
would probably run down to Cloeon in most keys to immature stages. 
The single gills on all segments and the two-jointed maxillary palp 
are characteristic of Pseudocloeon as are the paired intercalary veins of 
the imago. 

Naiad.—Length: body 3 mm., tails 1.5 mm. 

A tiny, pale yellow-brown, spotted naiad with a large pale, round 
spot on tergum 2 bordered with brown, tergum 9 mostly dark brown 
except for median and lateral pale areas. In life, rich reddish-brown 
with the central spot on tergum 2, a bright metallic green color—a very 
striking field mark not seen in any other naiads. 

Head pale yellow-brown, a subtriangular brown spot at inner ventral 
margin of the eye, another brown spot above antennal bases. Antennae 
pale, whitish. Maxillary palp 2-jointed, tip slightly longer than the 
galea-lacinia. Vertex sprinkled with coarse, brown dots, a pale median 
line posteriorly. 

Pronotum pale yellow-brown with two pairs of brown, submedian 
dots, the anterior pair larger. Mesonotum similarly colored, sprinkled 
with coarse brown dots of varying size. Wing pads pale yellow, vena- 
tion brown streaked with darker brown. Sclerites above coxae darker 
brown. Legs pale, margined with dark brown at the knees, tibio-tarsal 
junction narrowly ringed. Claws long, slightly curved, half the length 
of the tarsus. 

Abdomen pale yellow-brown dorsally. Terga 4-8 with paired 
submedian dots in posterior half, a median spot near anterior margin. 
A brown median spot on lateral margin of terga 1-7, an additional 
brown spot mesal and slightly anterior to the first, usually a small 
brown spot mesal to the second. Other small spots sparsely scattered 
on terga. Tergum 2 with a large, median, window-like, pale spot on 
posterior margin, bordered with dark brown. In living naiads, this is 
bright metallic green and makes a unique field mark for this naiad. 
Tergum 3 with a dark brown median area on anterior margin, otherwise 
like middle terga. Tergum 9 largely dark brown, contrasting strongly 
with the paler terga on either id. On 9 a median pale spot and a 
lateral, oval, pale spot occupy; ost of the lateral margin except for a 
narrow, dark brown border around the pale area. Tergum 10 wholly 
pale except for a small brown spot on lateral margin. Ventrally the 
abdomen is pale yellow-bm,/ja with no markings except for dark 
posterior margins confined,;to center of sterna only. Tails three, of 
equal length and thickness as 11 $C/oeon. 

The above markings are readily seen in the cast naiad skin. 

Naiads from which the above description was taken include four 
males and seven females taker in the Mississippi River at Coon Rapids, 
June 23 and July 6, 1939 (REG). 
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TEMPO AND MODE IN EVOLUTION, by GEorGE GAYLORD Simpson. xviii+ 
237 pages. 1944. Columbia University Press. Price, $3.50. 

Whatever one’s personal views on evolution, he must regard this as an impor- 
tant book. The writer is a palaeontologist. Forsaking the usual attitude of his 
field, he embarks on an analysis of certain aspects of evolution in an attempt to 
synthesize evidence from his own speciality and the abundant contributions 
of genetics. The modesty of his approach and his expressed respect for other 
fields of knowledge are a model worthy of emulation. The reviewer, in fact, 
regards more cooperation and more mutual respect among biologists as a sine 
que non of broad progress in this difficult field which Dr. Simpson attains in 
unusual degree. 

[he two major theses, as expressed in the preface, are rates of evolution 
under natural conditions and the ‘‘way, manner or pattern’’ of evolution. The 
consideration of rates involves a study of variation, mutation and selection, as 
might be expected, but it includes some striking and thought provoking conclusions 
which suggest to the reader that the broad horizons of the palaeontologist may 
have valuable influence on the evaluation of the minute observations of the 
geneticist. Chapter III on Micro-Evolution, Macro-Evolution, and Mega- 
Evolution is a thoroughly logical analysis of the broad view of evolutionary 
progress and Chapters IV and V, on Low-Rate and High-Rate Lines and Inertia, 
Trend and Momentum are a detailed development of the first thesis concluding 
with a series of significant generalized conclusions on the varied nature of progress 
in evolving lines. The remaining chapters, on Organism and Environment, and 
Modes of Evolution, present a nicely organized study of the traditional materials. 
The last includes the author’s concept of quantum evolution which bears a strong 
flavor of Cuenot’s preadaptation (briefly dismissed elsewhere by the writer) 
but proceeds to a more thorough analysis of its implications. Our language 
contains so many expressive words that it seems a pity to seek new forms of 
statement! 

The reviewer’s own bias in evolution leads him to regret that the book does 
riot go back to what he regards as fundamentals. It does, indeed, touch upon the 
problem in such statements as ‘‘It is well known that evolutionary change can 
occur without the introduction of any new hereditary factors’ (p. 32) and i 
commenting on the neo-Lamarckian approach, ‘‘Experiments in heredity in the 
present century, however, not only have failed to corroborate that there is such a 
process but also have shown that it is highly improbable, if not impossible”’ 
(p. 75). But this book makes its own fine contribution to establish more firmly 
the conclusion that the net result of all processes of evolution is the establishment 
of diverse kinds of organisms successfully in diverse environments, and since 
individuals do adapt to conditions immediately surrounding them, it seems neces- 
sary to inquire into the relationship of this general adaptability to the origin and 
preservation of hereditary potentialities. The author deals with the varied 
fates of such potentialities, but, as in so much of the literature of the subject, 
their origin is neglected. It shares this neglect, however, with most writings on 
evolution, and to them it is a fine and scholarly addition.—A. W. 





A STUDY OF THE METABOLISM OF CHLOROPHYLL IN 
THE SQUASH BUG ANASA TRISTIS DeGEER 


R. L. METCALF, 
Tennessee Valley Authority, 
Wilson Dam, Alabama 


A recent paper by Wigglesworth (1943) has dealt extensively with 
the metabolism of hemoglobin by certain blood-sucking Hemiptera and 
other insects. The data presented were of great interest from the 
standpoint of comparative biochemistry and ‘aroused the writer’s 
curiosity regarding the possible metabolic breakdown of the related 
pyrrole pigment, chlorophyll, by plant-feeding Hemiptera. 

The squash bug A nasa tristis was used as the experimental animal in 
most of this work because of its large size and relative abundance. The 
internal morphology of this insect has been described by Breakey 
(1936). Observations were also made on another large species of 
Coreidae, Acanthocephala terminalia.' 


EXPERIMENTAL STUDIES ON THE SQUASH BUG 


Upon gross internal dissection of this insect, a diverse coloration of 
the internal organs was apparent. The fat body was apple green, the 
malpighian tubes were pale yellow, the testes, the salivary glands, and 
the hypodermis were varying shades of orange to ruby red, while certain 
portions of the alimentary canal appeared light orange. 

The characteristics of the various pigments present were studied by 
appropriate microchemical reactions, by microspectroscopy, and by 
fluorescence microscopy. The spectroscopic identification was rendered 
difficult by the lack of sharp absorption bands of most of the pigments. 

Distribution of Magnesium in the Insect—The assumption that the 
pigments found in the squash bug are formed from the metabolic 
degradation of the magnesium-containing porphyrin, chlorophyll, would 
make the presence of free magnesium probable. Therefore, various 
tissues and organs were tested for magnesium content using the organic 
reagent Titan Yellow. This material used as a 0.1% aqueous solution 
forms a bright red color in the presence of magnesium and dilute alkali. 
The reaction appears to be specific for the free magnesium ion as it is 
not given by chlorophyll. The reaction is of sufficient sensitivity to 
detect 1.5 micrograms of magnesium (Mellan, 1941). The approx- 


imate order of intensity for this reaction in various tissues is shown in 
Table I. 


Red Pigment of Testes, Salivary Glands, and Hypodermis.—This 
ruby-red material is present as tiny crystals (less than 1 micron) in the 
peritoneal sheaths of the testes, of the salivary glands of both sexes, 
and in the hypodermis of both sexes. The absorption spectrum of the 
material as measured by a Zeiss microspectroscope showed four diffuse 


‘Kindly determined by Professor C. L. Metcalf, University of Illinois. 
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bands: I, 690-660 millimicrons; II, 600-580 millimicrons; III, 510-490 
millimicrons; and IV, below 450 millimicrons. With the addition of 
20% hydrochloric acid, the material formed an orange solution which 
showed no absorption in the red, and strong absorption at 430 milli- 
microns. Dilute alkali altered the pigment to a yellow solution which 
gave a weak band at 510 millimicrons and stronger absorption at about 
450 and 660 millimicrons. The red pigment was soluble in pyridine- 
acetic acid but not in chloroform or methyl alcohol. It did not show any 
fluorescence in the dry state but the 20% hydrochloric acid solution had 
a pink fluorescence whose wave lengths could not be measured accu- 
rately. The material did not give the Gmelin reaction with concentrated 
nitric acid, but turned yellow. There was no reaction with diazotized 
sulfanilic acid (Ehrlich’s reaction for bile pigments) or with acidified 
p-dimethylamino-benzaldehyde. No color was formed with a solution 
of antimony trichloride in chloroform (Carr-Price reaction for 
carotenoids). 

The absorption spectrum of 20 testes in 5 cc. of 20% hydrochloric 
acid was plotted from measurements made on a Coleman Universal 
Spectrophotometer. This solution was yellow and gave a strong 
absorption maximum at 430 millimicrons and a very feeble maximum 
at 390 millimicrons. 

In solubility characteristics and in absorption spectrum the red 
material conforms closely to the properties of the pheophorbides. 
Fischer and Stern (1940) give the absorption maxima of pheophorbid a 
in ether-pyridine as 670, 500, and faint 530 millimicrons, and pheo- 
phorbid 6 as 656, 600, 554, and 519 millimicrons. It seems probable 
that a mixture of these two compounds would be formed in the insect 
and the presence of both would perhaps account for the rather diffuse 
absorption spectra obtained for the undissolved pigment. The presence 
of two materials would also account for the variation in color from 
orange to ruby red observed in the salivary glands and tests of different 
individuals. The compound formed upon solution of the red material 
in 20% hydrochloric acid is uncertain. Its observed absorption spec- 
trum does not fully coincide with that of phylloerythrin which Fischer 
and Stern state is formed by the treatment of pheophorbid by 20% 
hydrochloric acid. However, the discrepancies may be due to the very 
dilute solutions which had to be used because of the small amounts of 
pigment obtainable. Purified chlorophyll obtained by chromato- 
graphic adsorption was dissolved in 35% hydrochloric acid. The con- 
centration of this solution was adjusted visually to approximately the 
same order as that of the solution of the red pigment in 20% hydro- 
chloric acid. The absorption spectra of these two solutions were then 
compared on the spectrophotometer and gave almost identical curves. 
According to Rothemund (1944) treatment of chlorophyll a with 34% 
hydrochloric acid results in the removal of magnesium and phytyl 
groups, and the formation of pheophorbid a. This material would 
probably be converted by the acid to phylloerythrin (Fischer and Stern 
p. 184). The product formed by the treatment of the red material 
with dilute alkali has an absorption corresponding to those of the 
purpurins which are formed from alkali treatment of pheophorbid a. 





1934] Metcalf: Metabolism of Chlorophyll 399 


Green Pigment of Fat Body and Pericardial Tissue—The green 
tissue of the fat body and pericardial tissue was revealed upon micro- 
scopic examination as irregular stranded inclusions of less than 1 micron. 
The material was non-fluorescent and not doubly refractive. It was 
soluble in dilute (0.1 to 0.2%) sodium hydroxide. This solution showed 
absorption in the red above 650 millimicrons and in the blue below 500 
millimicrons, but no definite bands were present. Treatment with 
concentrated nitric acid gave a positive Gmelin reaction for tetrapyrrole 
compounds, the color change sequence being blue to violet to red to 
orange to yellow. Ten per cent nitric acid converted the green sub- 
stance, apparently quantitatively, into a pale yellow material which 
possessed a bright yellow-green fluorescence of 500-640 millimicrons. 


TABLE I 
MAGNESIUM CONTENT OF VARIOUS ORGANS OF THE SQUASH BuG 


Gut—proventriculus............. 
“ —lst ventriculus...... 
2nd ventriculus 
—8rd ventriculus. 
PP da ke Cine inc ciateers 
NN bic. « preawarrae' es 
Malpighian tubes........... 
Fat body 
SUN OI, AGS cs vsare inet meruedcesweeeoeaeens trace 
Testes. . 
OPIN os 5 vs 0s Xn ctw’ 
Hemolymph... 


“ 


“ 


The green material gave no fluorescence in the presence of zinc acetate 
and iodine (biliverdin gives a faint red fluorescence under these condi- 
tions). Treatment with hydrochloric acid resulted in no color change 
and in a slight blue-green fluorescence. With diazotized sulfanilic acid, 
the green material changed to blue to violet to violet-red. The green 
material gave a blue coloration with acidified p-dimethylaminobenzal- 
dehyde. Zine and hydrochloric acid reduced the green pigment to a 
faint yellow substance which gave no Gmelin reaction. 

These data indicate that the green material is a tetrapyrrolic chloro- 
phyll derivative analogous to biliverdin formed from hemoglobin. 
(Fischer and Stern state that only tetrapyrrolic compounds give the 
Gmelin reaction, p. 631). It gives similar color reactions with diazo- 
sulfanilic acid and acidified p-dimethylaminobenzaldehyde, with differ- 
ing shades and sequences, however. According to Mathews (1939) the 
p-dimethylaminobenzaldehyde reaction is given by all pyrrols having an 
unsubstituted hydrogen atom on one of the carbon atoms of the ring. 

Yellow Pigment of the Malpighian Tubes.—These organs in the 
squash bug contain a yellow pigment which was non-fluorescent in the 
natural state and hence was not riboflavin, the predominant yellow 
pigment in insect malpighian tubes (Metcalf, 1943). Treatment with 
zinc acetate and iodine caused no fluorescence, but traces of dilute 
nitric acid produced a vivid yellow-green fluorescence, 500-640 milli- 
microns. This fluorescent material appeared to be identical with that 
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produced by treatment of the green pigment with nitric acid. The 
malpighian pigment did not give the Gmelin reaction nor did it appear to 
give a color reaction with p-dimethylaminobenzaldehyde. In these 
properties it appeared identical to the yellow material formed by the 
reduction of the green pigment. It is of interest that the yellow pigment 
urobilin, formed from the reduction of bilirubin, is yellow-green fluor- 
escent in the presence of zinc salts. Thus, it is possible that the yellow 
malpighian tube pigment is a chlorophyll analogue of urobilin. 


Role of the Tissues in Chlorophyll Breakdown.—Examination of the 
gut of Anasa tristis showed that free magnesium is found in increasing 
amounts in the first, second, and third ventriculi. This would indicate 
the progressive breakdown of chlorophyll in these regions. The first 
two ventriculi are light yellow-green in color, while the third ventriculus 
is orange. This orange portion gives a bluish coloration with a chloro- 
form solution of antimony trichloride, indicating the presence of 
carotenoids (Carr-Price reaction). Therefore, it would appear that the 
absorption of chlorophyll is very nearly complete in this organ leaving 
behind the orange carotenoids. Examination of the contents of the 
green portions of the gut showed the presence of a large amount of 
greenish material which when dissolved in methyl alcohol gave a fiery 
red fluorescence 640-675 millimicrons, characteristic of chlorophyll. 
An alcoholic extract of squash leaves gave an identical fluorescence indi- 
cating that the material in the gut was unaltered chlorophyll. Fecal 
material removed from the rectum, however, did not show this red 
fluorescence although it was greenish brown. 

The material absorbed by the gut is passed into the hemolymph 
which contains a large amount of free magnesium. The hemolymph of 
the squash bug is yellowish and passes light of 510 to 650 millimicrons, 
showing absorption in blue and red. It shows a blue fluorescence 
(probably due to lipids and protein) and gives no Gmelin reaction with 
concentrated nitric acid. It is therefore not evident in what form the 
magnesium-free porphyrin is present in the blood. The absorption 
compares most nearly to that of pheophorbid a, but as this compound 
seems to be formed in the testes, salivary glands, and hypodermis, it 
seems more probable that the blood would contain pheophytin in which 
only magnesium has been removed from the chlorophyll molecule. No 
trace of intermediate porphyrin compounds could be found in the gut 
wall by examination with the fluorescence microscope although this 
method has revealed the presence of porphyrin-like materials in the 
gut walls of leaf-feeding caterpillars? where they produce pink, red, and 
orange fluorescence of characteristic wave lengths. 

The red material (pheophorbides) is present in the peritoneal 
sheaths of the testes and in the salivary glands and hypodermal tissues 
of both sexes. This indicates that the phytyl group of the chlorophyll 
molecule has been removed, probably in these organs. The female 
ovaries contain no traces of pigment nor do the developing eggs which 
are pure white until laid, when they turn to orange brown. First and 
second instar nymphs contain little, if any, of the red pigment which 
seems to increase in amount as the insect becomes older. This indicates 


*Original unpublished observations. 
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that the deposition of the red pigment is cumulative and reaches a max- 
imum in the over-wintering adults. In the older nymphal instars and 
newly molted adults, the salivary glands and testes often appear bright 
orange as contrasted with the ruby red color usually present in the 
adults. This may indicate a mixture of pigments or a transformation 
in the chemical nature of the pigments. Spectroscopic examination of 
orange and red organs, however, revealed no difference in the absorption 
spectra. It is of interest to note that the red pigment is associated 
with areas of very high secretory activity, viz., the testes, salivary 
glands, and the hypodermal cells. 

The green tetrapyrrolic pigment is formed in the squash bug only 
in the pericardial cells and in the fat body. This material, too, appears 
to be cumulative during the life of the insect. The fat body also 
contains occasional reddish-brown inclusions which are perhaps uniden- 
tified porphyrin compounds. The amounts of this material were so 
small that its reaction to the Gmelin test could not be ascertained. 

The presence of a yellow pigment and of free magnesium ions in the 
malpighian tubes indicates that these two materials are the main 
excretory phases of the metabolized chlorophyll. Occasional reddish- 
brown inclusions are found in the malpighian tubes which may represent 
another porphyrin breakdown product. 


CHLOROPHYLL METABOLISM IN THE BUG ACANTHOCEPHALA 
TERMINALIA 


This large plant-feeding Coreidae was compared with the squash 
bug. The salivary glands, hypodermis, and testes showed a red pig- 
ment, while the pericardial cells and fat body were pale green, less 
intense than those of the squash bug. The chief difference in pigment 
location was in the malpighian tubes which in this species were bright 
green in the upper portions. No trace of the yellow pigment was 
observed. Free magnesium was present in the ventriculi, heart and 
blood, but was strongest in the upper sections of the malpighian tubes. 
The red and green pigments gave reactions identical to those in the 
squash bug. 


DISCUSSION 


It is evident that a striking parallel exists between the metabolism 
of hemoglobin in the Reduviidae as discussed by Wigglesworth (1943) 
and the metabolism of chlorophyll by certain of the Coreidae as dis- 
cussed in the present work. In Rhodnius prolixus, Wigglesworth found 
that the iron porphyrin hemoglobin was broken down chiefly in the gut 
wall where iron was deposited. The hemolymph contained para- 
hematin and a cherry red pigment deposited in the salivary glands was 
apparently hemalbumin. Tetrapyrrolic pigments of the bilirubin- 
biliverdin type were found in the pericardial cells, intestinal epithelium, 
and malpighian tubes. The malpighian tubes in Triatoma infestans 
contained a bright yellow pigment apparently related to urobilin. 

With regard to the breakdown of chlorophyll in other insects, 
Biedermann (1919) found in the gut of the earwig (Forficula auricularia) 
pheophytin and ruby red crystals which Fischer and Stern state were 
probably pheophorbides. Fischer and Hendschel (1931 and 1932) 
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isolated pheophorbid and pheopurpurin-7 from the gut of the silkworm, 
while Marchlewski and Urbanczyk (1933) isolated pheopurpurin-18 
from the same insect. Fischer and Stern state that chlorophyll degrada- 
tion in caterpillars leads mainly to pheophorbid a which cannot be 
isolated. As far as the writer can ascertain the literature contains no 
reference to a naturally occurring chlorophyll derivative of the bile 
pigment type such as has been demonstrated in the squash bug (Fischer 
and Stern). 

Thus, it seems that the metabolism of chlorophyll in the Hemiptera 
is carried out to a greater degree than in other insects just as Wiggles- 
worth (1943) has demonstrated that hemoglobin is metabolized to a 
greater extent in the Hemiptera than in other blood-feeding insects. 


SUMMARY 


The metabolism of chlorophyll by the squash bug Amasa tristis and 
by the related bug Acanthocephala terminalia has been investigated. 
The chlorophyll is broken down in the gut wall to give free magnesium. 
A ruby red material, probably pheophorbides, is present in the salivary 
glands, testes, and hypodermis. The chlorophyll is still further degraded 
to a green pigment, giving the Gmelin reaction, which is present in the 
fat body and pericardial cells. This material is apparently the first 
reported example of a naturally occurring chlorophyll derivative of the 
bile pigment type. In the malpighian tubes is found a non-Gmelin 
positive yellow pigment which when acidified has a strong yellow-green 
fluorescence. An identical yellow-green fluorescent material is formed 
by the oxidation of the green pigment. 
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REVUE RUSSE D’ENTOMOLOGIE. See Entomologicheskoe obozrenie. 

RIVISTA COLEOTTEROLOGICA ITALIANA. (Camerino). vol. 1-13. 
1903-1915. 

ROVARTANI LAPOK. vol. 1-26. 1884-1926. 

ROYAL ENTOMOLOGICAL SOCIETY OF LONDON. 

Proceedings Series A. vol. 1-, 1926- (Formerly included in the trans- 
actions. ) 

Proceedings Series B. vol. 1-, 1932- (Formerly Stylops.) 

Proceedings Series C. vol. 1-, 1934— (Journal of meetings. ) 

Transactions vol. 1-, 1836- 

RUSSKOE ENTOMOLOGICHESKOE OBOZRENIE. See Entomologicheskoe 
obozrenie. 

RUSSKOE ENTOMOLOGICHESKOE OBSHCHESTVO, St. Petersburg. Trudy. 
vol. 1-42 (no 13). 1861-1932. Latin title: Horae societatis entomologicae 
Rossicae. 

a ENTOMOLOGISCHE GESELLSCHAFT. Mitteilungen. 
vol. 1-, 1862- 

SOCIEDAD ENTOMOLOGICA DE ARGENTINA. Boletin vol. 1-, 1925- 

SOCIEDAD ENTOMOLOGICA DE CHILI. Boletin vol. 1. 1928. 

SOCIEDAD ENTOMOLOGICA DE ESPANA. 

Boletin vol. 1-18. 1918-1935. 

Memorias 1-4. 1924-1935. 
SOCIEDADE ENTOMOLOGICA DO BRASIL. Boletin 1-6. 1922-1923. 
SOCIETA ENTOMOLOGICA ITALIANA. 

Atti. 1882-1884, 1886-1895. 

Bulletin. vol. 1-, 1869- 

Memorie. vol. 1-, 1922- 
SOCIETAS ENTOMOLOGICA (Zurich). vol. 1-45. 1886-1930. 

(Merged into Entomologische Rundschau) 

SOCIETAS ENTOMOLOGICA BOHEMIA. See Ceskoslovenska spolecnost 
entomologicka. 

SOCIETAS ENTOMOLOGICA HELSINGFORENSIS. See Notulae ento- 
mologicae. 

SOCIETAS ENTOMOLOGICA HUNGARICA, Budapest. See Folia ento- 


mologica hungarica. 
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SOCIETAS ENTOMOLOGICA LUNDENSIS. See Opuscula entomologica. 
SOCIETAS ENTOMOLOGICA ROSSICA. See Russkoe entomologicheskoe 


obozrenie. 
SOCIETE ENTOMOLOGIQUE DE BELGIQUE. 

Annales. vol. 1-64. 1857-1924. 

Bulletin. vol. 1-6. 1919- 1922. 

Bulletin & Annales, vol. 65-, 1925- (combines Annales & Bulletin and con- 
tinues volume enumeration of the Annales). 

Comptes rendu. Nos. 1-100, 1863-1874; ser. 2, nos. 1-74, 1874-1879; ser. 3, 
nos. 1-120, 1880-1889; ser. 4, nos. 1-20, 1890-1891. (Continued in the 


Annales. ) 
SOCIETE ENTOMOLOGIQUE D’EGYPTE. Con’t as Societe Fouad Ier 
entomologique. 


SOCIETE ENTOMOLOGIQUE DE FRANCE. 
Annales. vol. 1-, 1832- 
Bulletin. vol. 1-, 1833- 
SOCIETE ENTOMOLOGIQUE DE MOSCOW. Bulletin. See Entomologi- 
cheskoe obshchestvo. Izvestiia. 
SOCIETE ENTOMOLOGIQUE NAMUROISE. Con’t as Lambillionea. 
SOCIETE ENTOMOLOGIQUE SUISSE. See Schweizerische entomologische 
gesellschaft. 
SOCIETE FOUAD IER ENT OMOLOGIQUE. 
(1907-22. Societe entomologique d’ Egypte; 
1923-38. Societe royale entomologique d’Egypte. ) 
Bulletin. vol. 1-, 1908- 
Memoirs. vol. 1-, 1908- 
SOCIETE LEPIDOPTEROLOGIQUE DE GENEVE. 
Bulletin. vol. 1-, 1905- 
Compte rendu. 1905-1932. 
SOCIETE ROYALE ENTOMOLOGIQUE D’EGYPTE. Con’t as Societe 
Fouad Ier entomologique. 
SOCIETY FOR BRITISH ENTOMOLOGY. 
Journal. vol. 1-, 1934- 
Transactions. vol. 1-, 1934- 
Supersedes Entomological society of the South of England. 
SOUTH LONDON ENTOMOLOGICAL AND NATURAL HISTORY SOCIETY. 
Proceedings 1 
(First called Entomological and natural history society of the South of 


London. ) 
STAVROPOLSKOE ENTOMOLOGICHESKOE OBSHCHESTVO. §Izvestiia. 
I. 1925. 


» STETTINER ENTOMOLOGISCHE ZEITUNG. vol. 1-, 1840 
(vol. 1-75, Entomologische Zeitung. ) 

STYLOPS. Con’t as Royal entomological society of London. Proceedings 
Series B. 

SUOMEN HY’ON’'TEISTIETEELLINEN AIKAKAUSKIRJA. Vol. 1, 1935. 
Latin title: Annales entomologici fennici. 


SUPPLEMENTA ENTOMOLOGICA (Berlin. Deutsches entomologisches 
Museum). vol. 1-17. 1912-1929. 

TENTHREDO. vol. 1-, 1936- 

TIJDSCHRIFT VOOR ENTOMOLOGIE. vol. 1-, 1858- 

UPPSATSER I PRAKTISK ENTOMOLOGI. vol. 1-23. 1891-1914. 
Supplement to Entomologisk tidskrift. 

VEREIN FUR SCHLESISCHE INSEKTENKUNDE. Jahresheft. See Zeit- 
schrift fur Entomologie. 


WARD'S ENTOMOLOGICAL BULLETIN. vol. 1-, 1932 
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WIENER ENTOMOLOGEN-VEREIN. Vienna. 
Abhandlungen. vol. 1-, 1939- 
Zeitschrift. vol. 1-, 1916- 
WIENER ENTOMOLOGISCHE MONTASSCHRIFT. vol. 1-8. 1857-1864. 
WIENER ENTOMOLOGISCHER VEREIN. Jahresbericht. 1-30. 1890-1919. 
WIENER ENTOMOLOGISCHER ZEITUNG (Vienna). vol. 1-50. 1882-1933. 
ZEITSCHRIFT FUR ANGEWANDTE ENTOMOLOGIE. vol. 1-, 1914- 
ZEITSCHRIFT FUR DIE ENTOMOLOGIE. vol. 1-5. 1839-1844. 
Superseded by Linnaea entomologica. 
ZEITSCHRIFT FUR ENTOMOLOGIE. vol. 1-15 (1847-1861); n. s. vol. 1-32 
(1870-1907); n. s. vol. 1-18 (1908-1939). 
(1908-1926 it was published under the title Verein fur schlesische insekten- 
kunde. Jahresbericht.) 
ZEITSCHRIFT FUR SYSTEMATISCHE HYMENOPTEROLOGIE UND 
DIPTEROLOGIE. Jahrgang 1-8. 1901-1908. 
ZEITSCHRIFT FUR WISSENSCHAFTLICHE INSEKTENBIOLOGIE. vol. 
1-27. 1896-1937. 
vol. 1-2 were called Illustrierte wochenschrift fur entomologie. 
vol. 3-5 were called [llustrierte zeitschrift fur entomologie. 
vol. 6-9 were called Allgemeine zeitschrift fur entomologie. 


IN HONOR OF ALEXANDER PETRUNKEVITCH: ARTICLES CON- 
TRIBUTED BY ASSOCIATES, FRIENDS AND FORMER STUDENTS 
ON THE OCCASION OF HIS RETIREMENT FROM THE PROFESSOR- 
SHIP OF ZOOLOGY AT YALE UNIVERSITY. Transactions of the 
Connecticut Academy of Arts and Sciences, Vol. 36, 882 pages. 1945. 


Dr. Petrunkevitch’s eminence in the science of Arachnology is well known. 
His versatility as revealed in the bibliography of his works published in this 
volume is probably less widely appreciated. When the reviewer notes such 
items as poems in the Russian published under the pseudonym Alexander Jan- 
Ruban, an article on the freedom of the will, studies of the interesting political 
and social movements in Russia, and an article on night voices, he sees in them the 
mark of true greatness. A good mind plus ambition may lead to striking accom- 
plishment in a scientific specialty. A great mind will not be limited by its 
specialty, but insists on expression in wider fields of human interest. Dr. 
Petrunkevitch is to be congratulated on his contributions and on the possession of 
a group of friends capable of rendering him such a fitting tribute on the occasion of 
his retirement. 

Dr. George F. Eaton, Secretary of the Academy, apologizes by letter for the 
lack of uniformity in illustrations. Certainly it is the only possible criticism of a 
beautifully printed volume, and one which any editor will understand. Authors, 
unfortunately, do not foresee the editor’s problems in assembling such material 
and their lack of foresight has been very well handled in the editing of this work. 

The volume contains 44 articles, ranging from the opening tributes to Dr. 
Petrunkevitch and a few historical contributions to strictly scientific articles 
dealing with taxonomy, embryology, faunal surveys and other topics. Much of 
the material is of general interest. The reviewer lost himself unwittingly in the 
pages of Black Widow and Tarantula by W. J. Baerg, and again forgot that he was 
preparing to review the volume in J. Manson Valentine’s Speciation and Raciation 
in Pseudanophthalmus, to mention only two articles of wide interest. More 
restricted topics include G. Evelyn Hutchinson’s On the Species of Notonecta 
Inhabiting New England and Roger B. Friend’s The Gypsy Moth in Connecticut. 
And fittingly, Martin D. Burkenroad adds the description of a new genus and 
species of shrimp, Peisos petrunkevitchi, as a taxonomic monument. 

As a book this volume will grace any library and as a tribute it is what any 
scientist may covet for himself. Heartiest congratulations and good wishes to 
Dr. Petrunkevitch and to the Academy!—A. W. L. 








CRYPTIC RESEMBLANCE IN SATHROPHYLLIA 
RUGOSA (L.) 


W. L. JELLISON, 
Hamilton, Montana 


A remarkable case of protective coloration, texture and morphology 
is illustrated in the accompanying photographs of a long-horned grass- 
hopper from Assam, India. 

This specimen was brought to Malaria Control Headquarters near 
Chabua, Assam, on a rough tree branch and placed on my desk. The 
branch was about to be discarded out the window when attention was 
called to a peculiar insect attached to it. After being carefully wrapped 
in place with soft woolen yarn the specimen was anesthetized and later 
mailed to the Rocky Mountain Laboratory where it was photographed 
by Dr. R. A. Cooley. The illustrations are life size. A similar spec- 
imen from the same area in Assam has been determined at the National 
Museum as Sathrophyllia rugosa (L.). 

The rounded dorsal surface and the scaly, mottled integument blend 
with the fungus-encrusted dead twig. The sharp thoracic crest resem- 
bles a leaf scar in profile. The front legs and long antennae are extended 
along the branch while the mid-legs grasp it firmly. Even the choice 
of a resting site in a curved portion of the stem where the insect fills the 
depression aids in concealment. 

This grasshopper, along with many other interesting insects from 
Assam and Yunnan Province, China, has been deposited in the National 
Museum collection. 
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A NEW GENUS AND SPECIES OF SOUTH AMERICAN 
LEAFHOPPER BELONGING TO A NEW TRIBE 
OF THE JASSINAE 


DWIGHT M. DeELONG, 


Department of Zoology and Entomology, 
Ohio State University 


During 1944 while in charge of the planting of the new Cinchona 
plantation in Peru, Professor J. G. Sanders, formerly of the University 
of Wisconsin, collected several thousand specimens of interesting 
Homoptera in the immediate vicinity of the plantation. Among this 
material is an interesting species bearing characters of the Cicadellidae 
but superficially resembling a Fulgorid. The narrow head with 
appressed eyes, the narrow elongate vertex with high lateral carinae, 
the dorsal keel on the pronotum, and the elytra with little pustulate 
spots along the veins give the appearance of a member of the Ful- 
goridae. On the other hand the legs with the rows of spines are a definite 
Cicadellid characteristic and the wing venation is similar to the genus 
Jassus. There seems to be little doubt but that it should be associated 
with the genera Jassus and Tinobregmus in the Subfamily Jassinae and 
it resembles especially certain of the narrow elongate Mexican Tino- 
bregmus in general appearance. It seems to represent another tribe, 
however, and I am suggesting the name Sandersellini as a new tribe 
which is characterized by high lateral carinae on the vertex, a median 
dorsal carina on the pronotum, and a long narrow face scarcely wider 
than the clypeus. The genus Sandersellus which is also described at 
this time is the only known genus belonging to this tribe. 


Genus Sandersellus, new genus 


Related to Tinobregmus, especially the narrow species. It has the 
narrow head, narrow vertex, large scutellum and similar wing venation 
of that genus. The vertex is narrow, elongate with a strong lateral 
carina on each lateral margin along the eyes, forming a hollow longi- 
tudinal trough in the middle. The ocelli are located on either side of 
the produced apex of the vertex and at the anterior ends of the carinae. 
They are about equidistant between the eyes and apex of vertex. Pro- 
notum almost twice as wide as head with a median carina; lateral 
margins strongly sloping to humeral angles. Scutellum large, as long 
as pronotum. Face narrow, elongate, only slightly wider between eyes 
than width of clypeus. Elytra broadly rounded at base, almost trun- 
cate, the three apical crossveins forming a straight line. 


Type: Sandersellus carinatus n. sp. 


It is a pleasure to name this genus in honor of Professor J. G. Sanders, 
who has collected many interesting Homoptera in Europe, and various 
parts of North and South America. 
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Sandersellus carinatus, n. sp. 


Resembling the narrow black species of Mexican Tinobregmus in 
general form and appearance but with carinate vertex and pronotum. 
Length, female 7.5 mm. 





Sandersellus carinatus: Fig. 1. Dorsal view of head, pronotum and scutellum. 
Fig. 2. Lateral view of head, pronotum and scutellum. Fig. 3. Elytron. 


Vertex elongate, narrow, twice as long as basal width bearing a 
conspicuous carina on each outer margin next eye. Pronotum almost 
twice as wide as head, more than twice as wide as median length with a 
median longitudinal carina. Scutellum large, as long as pronotum. 
Elytra broad at apex and broadly rounded. 

Color: Vertex black with few pale spots. Pronotum and scutellum 
black with small round white spots. Elytra dark, veins dark brown 
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with white or yellow pustules along veins. Marked with large pale 
spots along costa, on disc, clavus and in apical cells. Second pair of 
wings dark with pale spots. Face pale with brownish irrorations at 
the margins. 

Genitalia: Male plate elongate, bluntly pointed at apex, six times as 
long as broad overlapped by the pygofer ,on lateral margins, together 
appearing keeled at middle and with divergent apices giving the appear- 
ance of a broad ovipositor. Styles slender, pointed at apices together 
resembling an ovipositor tube. The male genital structures are similar 
to those of the species of Jassus. 

Holotype male collected at Sinchona, Peru, July, 1944, by J. G. 
Sanders, in the author’s collection. Paratype male collected at 
C. Esperanza, Beni, Bolivia, by Wm. Mann and now in the U. S&S. 
National Museum. Paratype males from Coroico, Bolivia, in Herbert 
Osborn collection. 


HANDBOOK OF THE MOSQUITOES OF NORTH AMERICA, by Roserr 
MATHESON. viii+314 pages, frontispiece, 33 plates, 42 text figures. Second 
edition. Comstock Publishing Co., Inc., 124 Roberts Place, Ithaca, N. Y. 
1944. Price, $4.00. 

The second edition of ‘‘The Mosquitoes of North America’’ has been awaited 
with great anticipation. In the 15 years since the appearance of the first edition, 
much information has been added to the knowledge of our fauna. Doctor Matheson 
has spent much effort and produced a revised manual which is of the highest 
caliber and will be of great value to the very large number of health officers, 
entomologists, sanitary engineers, and laymen concerned with the identification 
and control of mosquitoes. For the individual who wishes to entertain himself 
and be of real service to his community, if there is a mosquito problem, by studying 
mosquitoes as a hobby, this book is indispensable. 

The second edition is very similar to the first edition in many respects. Fortu- 
nately it still remains a handbook. Our definition of a handbook includes not 
only size but also completeness and usableness and in all these respects the book is 
superb. It is enlarged by 46 pages, 19 text figures, 8 plates, and additional words 
per page. The amount of new material is very large. Most conspicuous is a new 
chapter on the Chaoborinae. The number of species descriptions has been 
increased by approximately 50%. The keys are for adults, male genitalia, and 
larvae and they have been greatly improved. An excellent feature in the keys 
is the page number for the description following each species name. The species 
have been arranged in subgenera and the list of selected references classified 
according to content, has been greatly enlarged. There are minor items of interest 
such as employment of genitalia in place of hypopygium and in preference to 
terminalia. 

Briefly stated the contents of the book are: Part I. Mosquitoes, a compre- 
hensive survey. Chapter 1. Characteristics of mosquitoes. Chapter 2. The 
biology of mosquitoes. Chapter 3. Mosquitoes in relation to public welfare. 
Chapter 4. The problem of mosquito reduction. Chapter 5. How to study, 
collect, rear, and preserve mosquitoes. Part II. A systematic account of North 
American mosquitoes: Chapter 6. The family Culicidae. Chapter 7. The tribe 
Anophelini. Chapter 8. The tribes Culicini and Megarhinini; References, Plates, 
and Index. The genera, followed by the number of species included, are as follows: 
Anopheles 13, Aedes 58, Culex 19, Culiseta 7, Psorophora 10, Mansonia 2, 
Deinocerites 2, Wyeomyia 2, Uranotaenia 3, and Megarhinus 2. The large increase 
in number of species is due partly to new species described since the appearance of 
the first edition, species found for the first time in North America, due mainly 
to the extensive studies by army personnel, and the inclusion of species formerly 
considered of doubtful validity or rare. 

This volume is number 5 of the series of Handbooks of. American Natural 
History edited by Albert Hazen Wright.—Carv E. VENARD. 





MYIOPHASIA GLOBOSA (TNS.), TACHINID PARASITE 
OF THE COWPEA CURCULIO! 


THEODORE L. BISSELL,? 
Experiment, Ga. 


The cowpea curculio, Chalcodermus aeneus Boh., is an important pest 
of cowpeas in the pod in the southern states, particularly in the early 
part of the bearing season. Of a numberof parasites on the curculio 
larva found in Georgia Myiophasia globosa (Tns.) is the most important. 
It has been common at Experiment and other localities every year since 
1936 when investigations on the curculio were begun. The parasite 
was studied intensively from 1940 to 1943. M. globosa also attacks 
the boll weevil, the plum curculio, and several other less familiar weevils. 


REVIEW OF LITERATURE 


Townsend described the parasite in 1892 under the name Loewia 
globosa and has subsequently assigned it to three other genera: Enny- 
omma Tns. (1908a), Euloewia Tns. (1915), and Pseudoclista B. & B. 
(1931). Coquillett (1897) placed globosa and five other Townsend 
species as synonyms of Myiophasia aenea (Wied.), a species described 
from South America. This name was generally used until Brooks (1922) 
published the combination Myiophasia globosa (Tns.) on the authority 


of J. M. Aldrich. Specimens of our rearing were determined by David 
G. Hall as Pseudoclista globosa (Tns.) in 1940, but it seems best to 
continue the use of Myiophasia. 


Distribution —Townsend’s (1892) original description was from one 
specimen collected in central Florida. In 1915 he gave numerous 
additional records from points as far distant as Maryland, Missouri, 
northern Mexico, and Nicaragua. Specimens now in the United States 
National Museum extend the range still farther to Delaware, Indiana, 
and Venezuela. Other workers have shown the insect to be well dis- 
tributed over the southern states. 


In Georgia the parasite was reared from grubs of C. aeneus collected 
in Barrow, Burke, Carroll, Fayette, Jefferson, Lamar, Putnam, Spalding, 
Union, and Washington Counties. Snapp (1930) found it in Peach County. 
Townsend (1915) recorded it from Tift County. The collection in 
Union County (northeastern Georgia) was made at an elevation of 
about 1900 feet, from one parasite-infested curculio grub collected the 
latter part of August. The range of the principal host covers many 
more counties in the state and the parasite doubtless occurs in other 
parts also. 

Hosts.—In 1894 (Anonymous) flies reared by H. A. Morgan from cow- 
pea curculio in Louisiana were determined as Ennyomma clisteides Tns. 


‘Paper No. 128, Journal Series, Georgia Agricultural Experiment Station. 

*Grateful acknowledgment is made to members of the U.S.D.A., Cotton Insect 
Division for information relating to the boll weevil, and to Dr. M. T. James and 
Mr. H. J. Reinhard for suggestions in the descriptions and for collection data. 
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These flies were later redetermined as globosa (Ainslee, 1910 and 
Townsend, 1915), thus establishing the first known host as Chalcodermus 
aeneus. Fuller accounts of parasitism on the cowpea curculio have 
been given by Ainslie (1910), Arant (1938), and Sherman and Todd 
(1938). 

Other hosts of M. globosa reported are: Anthonomus grandis Boh. in 
cotton squares and bolls (Townsend, 1908a; Pierce et al, 1912; and Allen, 
1929), Chalcodermus collaris Horn in pods of Chamaecrista spp. (Bissell, 
1940), C. inaeqguicollis Horn in pods of several wild legumes (Bissell, 
1940), Conotrachelus affinis Boh. in hickory nuts (Brooks, 1922), C. 
anaglypticus (Say) in cotton squares (Brooks and Cotton, 1924), C. 
nenuphar (Hbst.) in peaches (Leiby and Harris, 1924 and Snapp, 1930), 
C. tibialis Schoof in hickory leaf petioles (Schoof, 1942), and Trichobaris 
trinotata (Say) in jimsonweed seed pods (Allen, 1929), all curculionids. 


METHODS 


To determine the extent of parasitism in the field, curculio infested 
cowpeas were picked at intervals through the bearing season and held 
until all the grubs had issued. These were collected daily and allowed 
to burrow into soil in glass jars. The adult curculios and flies were 
counted as they emerged. Parasitism was also calculated from grubs 
caged and cleared as explained below. 

With the aid of the binocular microscope first instar parasites could 
often be seen through the skin of mature grubs ready to enter soil. A 
batch of newly emerged grubs was put in a cage of plaster of paris with 
individual cells and observed daily for evidences of parasitism. As 
unparasitized grubs pupated they were discarded. Grubs with par- 
asites were left in the cells where they could be watched with a minimum 
of handling. When the parasite pupated it was put in a cotton stop- 
pered vial for emergence of the fly. 

For anatomical studies and photographs parasitized grubs were 
cleared in a mixture of phenol and chloral hydrate, equal parts. Cleared 
insects or parts could be mounted in Berlese fluid consisting of gum 
arabic 12 g., water 20 cc., glycerine 8 cc., and chloral hydrate 20 g., or 
washed and preserved in alcohol. 

In studies of the genitalia, drawings were made from hardened 
specimens cleared in potassium hydroxide with observations on the 
pale adult before emergence from the puparium. 


DESCRIPTIONS 


The salient structures of dipterous larvae are the feeding and breath- 
ing mechanisms. Much confusion exists in their nomenclature, partic- 
ularly of the former parts. The terms used in describing the mouth 
parts in the present study, with parallels from several other papers, are 
listed in Table I. For the posterior spiracles Snodgrass (1924) was 
followed. He is the only author consulted that distinguishes as sep- 
arate structures the stigmatic plates surrounding each aperture but he 
does not distinguish the peritreme, the limit of each of the two spiracles. 
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Present 
paper 
Myiophasia 
Tachinidae 


bucco- 
pharyngeal 
apparatus 


oral hooks 


(1)* lateral 
plates 


intermediate 
region 


(1) plate of the 
salivary duct 


(2 & 3) median 
arch 


hypopharyngeal 
plate 


epipharyngeal 
plate 


(2) dorsal arms 
and bridge 


ventral bridge 


basal region 


dorsal wing 


ventral wing 


Bissell: Parasite of Cowpea Curculio 


TABLE I 


TERMS UsED FOR Moutu Parts oF LARVAE IN DIPTERA 


Snodgrass 
1924 
Rhagoletis 
Trypetidae 


mouth hooks 


or 
pharyngeal 
skeleton 


oral hooks 


anterior lateral 
plate of the 
pharyngeal 
skeleton 


sclerites in 
floor of 
pharynx be- 
hind mouth 


bridge plate 
of pharyngeal 
skeleton? 

arms of 
anterior 


ventral bridge 
or transverse 
bridge 
pharyngeal 
skeleton 


dorsal plate or 
wing plate 
posterior 
lateral plate 
narrow dorsal 
bridge 





dorsal wall of 
pharynx 


lateral plate 


Dowden 
1933 
Lydella 
Tachinidae 
bucco- 
pharyngeal 
armature 


(1)*median 
tooth 

(2 & 3) anterior 
hooks 


lateral plates 


(3) intermedi- 
ate region 


salivary 
gland duct 


labial 
sclerites 


labium 
hypopharyngeal 
plate 


epipharyngeal 
plate 


Imms 
1934 


Diptera 


cephalo- 
pharyngeal 
skeleton 


mouth hooks 
or 

mandibular 
sclerites 

accessory oral 
sclerites 


hypostomal or 
intermediate 
sclerite 


dentate _ 
sclerites? 


Laake, et al. 
1936 
Cochliomyia 
Calliphoridae 


cephalo- 
pharyngeal 
sclerites 


oral hooks 


hypostomal 
sclerite 


dental 
sclerite? 


dental _ 
sclerite? 


Clausen 
1940 


Tachinidae 


bucco- 
pharyngeal 
apparatus 


(1) median 
tooth 

(2 & 3) mandi- 
bular hooks 


lateral plates 


intermediate 
region 


salivary 
gland plate 


Landis & 
Howard, 1940 
Paradexodes 
Tachinidae 


cephalo- 
pharyngeal 
mechanism 


“oral hooks 


dental 
sclerites or 
dental plates 


hypostomal 
sclerite 


infrahypo- 
stomal 
bridge (error) 








hypopharyngeal 
sclerite 


epipharyngeal 
sclerite 


epipharyngeal 
plate 





basal plates 


dorsal wing 


ventral wing 


suprahypo- 
stomal 
sclerites 





transverse bar 


pharyngeal 
sclerites 


vertical 
lamella 


vertical 
lamella 








pharyngeal 
sclerite 


dorsal cornu 


ventral cornu 


dorsopharyn- 
geal sclerite 


parastomal 
sclerite 





basal region 


(2 & 3) infra- 
hypostomal 
bridge 





pharyngeal 
sclerite 


dorsal cornu 


ventral cornu 


pharyngeal 
arch 





floor of the 
pharynx 


ventral wall or 
floor of 
pharynx 





trough in which 
pharynx is 
lodged 





pharynx 


pharynx 





* Number in parentheses refers to larval instar. 
? Does term apply to part designated by present author? 
— Part not named. 
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First instar —Slender, pointed, and curved down at both ends (Fig. 
23); shining and colorless except for the black mouth-hooks and black 
spines especially noticeable on tail; distinctly segmented. When on 
plant or host grub it has a firmly attached or ‘‘glued-on”’ look. Length 
before entering host larvae (3 individuals) 0.64 to 0.76 mm.; length of 
19 free larvae in hosts 0.65 to 1.05 mm., average 0.83. 

Body with larval head or pseudocephalon, which bears the point 
of the oral hooks, 11 true segments, and a distinct cauda having the 
appearance of a 12th segment. On the anterior end and slightly above 
the mouth opening is a pair of discs, presumably sensory. These are 
separated by their own diameter, about 7.5 uw, and set at right angles on 
the sides of the head as viewed from above. Below these discs are two 
successively smaller organs, somewhat disclike also, the smallest about 
2uwide. The head is without armature. 

The buccopharyngeal apparatus (Fig. 13) consists of a single oral 
hook and a forked base without articulation; length of the whole 0.1 mm. 
There is a broad dorsal tooth at the point of union; the hook is without 
serrations. The point of the hook is inclosed by a pair of broad lateral 
plates (/p) which come together anteriorly in another hook. On the 
underside of the apparatus and closely applied to it is the plate of the 
salivary duct (Figs. 13, sdp, and 14). This plate curves down in front 
and behind, the horizontal part is 27 uw long. It has a large hole in the 
middle followed by two smaller holes in the less sclerotized ventral 
prolongation. In the intermediate portion of the apparatus just above 
the plate, is a clear streak or opening, there is also a ventral and a 
dorsal line of heavy sclerotization. Just back of the plate is a hole (0) 
in the floor of the pharynx. The basal region of the apparatus is 
divided into right and left halves, these in turn into dorsal and ventral 
wings. There is a membranous fold over the posterior part. 

On the integument of the larva are twelve areas with small spines in 
more or less regular transverse rows. Segments 1, 2, and 3 are encircled 
for two-thirds to three-fourths their length, but on the remaining seg- 
ments the spines are largely confined to the ventral surface, except that 
or. the cauda the twelfth band of spines comes well up on the sides and 


EXPLANATION OF PLATE I 
Figures 1 and 2, Posterior spiracles of first and second instar larvae. 3, Pupal 
spiracle, surface view. 4 and 5, Buccopharyngeal apparatus, second instar, side 


and dorsal views. 6, Pupal spiracle and cornicle, vertical section. 7 and 8, 
Buccopharyngeal apparatus, third instar, dorsal and side views. 


ABBREVIATIONS 


a, anus; abpa, anterior basal phallic appendage; ad, aedeagus; af, anal forceps; 
ap, apodeme; asp, anterior larval spiracle; c, cornicle; cl, cleavage lines; da, dorsal 
arm; dt, dorsal tracheal trunk; dw, dorsal wing; ep, epiphi iryngeal plate; hp, hypo- 
pharyngeal plate; /p, lateral plate; 1s10, lobe of sternite 10; /t, vestiges of lower or 
adult tracheal trunk; m, mouth; ma, median arch; 0, opening in floor of pharynx; 
pas9, posterior appendage sternite 9; pbpa, posterior basal phallic appendage; ph, 
phallobase; p/, processus longus; pp, parapodial plate; psp, posterior larval spir- 
acle; r, rectum; s, scar; s 6 to 9, sternites; sc, stigmatic chamber; sdp, salivary duct 
plate; sm, sperm pump; smt, spermatheca; sn, spine; sp, spiracle; sp-s and sp-v, 
spiracles, surface view and vertical section; st, stylus; ¢ 6 to 9, tergites; v, valve: 
vb, ventral bridge; v/, ventral lobe; vw, ventral wing. 
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dorsum, making the tail conspicuously dark. Ventrally there are 
seven prolegs or ampullae, one-third as wide as the body, developed on 
the sutures between the segments. The first is between 4 and 5, the last 
between 10 and 11. The second to fifth ampullae are best developed. 
The spines covering the larger ampullae (Fig. 9) are arranged in about 
fifteen transverse rows, the fourth and fifth rows from the front with 
considerably larger spines than the others. The direction of the spines 
appears to vary with the distention of the body, most of them point back- 
ward when it is well swollen. The larger spines on the ampullae are 
clearly mixed in direction, mostly forward, some backward and some 
diagonal. 

Posterior spiracles (Figs. 1 and 23) are borne on the upper part of 
the eleventh segment, overlooking the cauda. Each spiracle opens into 
a rounded stigmatic chamber, about 4 uw wide, slightly transverse and 
sometimes divided into right and left halves. Outside on each side of 
the chamber is a heavy lenticular structure, possibly the rim of the 
openings though they appear unattached to the chamber. A trachea 
from each spiracle leads forward and down, then upward again. It 
loses its yellow color and becomes invisible about the middle of the 
segment. Transverse striations in the tracheae are quite clear 
posteriorly. 

The knob by which the parasite is attached to its host and which is 
formed just before molting to the second instar, is a modification of the 
last segment. The dorsal part of the segment, including the spiracles, 
swells out until it surpasses the cauda and a deep constriction or neck is 
formed in the middle. The knob is flattened on the end and slightly 
pointed ventrally. Three knobs measured 0.164 to 0.196 mm. in width. 

Within the host grub the first instar larva grows to about twice its 
original length (12 larvae measured 1.3 to 2.0 mm., average 1.6 mm.). 

Second instar—Much swollen ventrally, dorsal surface nearly 
straight; body terminating in a clear knob. The surface is set with 
short, rather obtuse spines arranged in transverse bands, most prominent 
on the dorsal surface. There are a few spines on the anterior parts of 
segments 2 and 3, more in the middle of segment 4, rather heavy bands 
posteriorly on segments 5 to 10, and the band on segment 11 is con- 
tinuous from the anterior edge back over the base of the knob and down 
on the sides. Ventrally the spines are scant on segment 2, anteriorly; 
scant or absent in 3 and 4; then increasingly numerous on the remaining 
segments, coming well up on the side of the eighth. The spines in the 
dorsal bands are arranged in short curved rows of 2 to 5 (Fig. 10). 

The buccopharyngeal apparatus (Figs. 4 and 5) consists of two 
parts, the combined anterior and intermediate regions, and the basal 
region. The length of the whole varies from 0.16 to 0.21 mm., average 
0.19 mm. The two hooks are like pointed scoops with broad dorsal 
angles nearly touching and a square membranous tooth just below the 
acute apex. In the intermediate region there is a thickened strip each 
side just above the ventral bridge (vb). Sometimes on the dorsal edge 
is an incurving arm (da), again the arms may be united to form a com- 
plete bridge. (Of 25 specimens examined 5 had arms or a bridge). 
Also in the roof and immediately back of the bridge when it is present is 
the epipharyngeal plate (Figs. 4 and 5, ep, and 11), a variable structure 
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which at fullest development resembles a mask, but usually there are 
only a few thickenings in suggestion of this form. A similar structure, 
the hypopharyngeal plate (Figs. 4 and 5, hp, and 12), lies in the floor of 
the apparatus slightly anterior to the epipharyngeal plate. Just for- 
ward of this, between the hooks, is a conspicuous arched strip (ma) with 
the middle projected forward and the ends protruding from under the 
hooks. Such an arch does not seem to have been described heretofore, 
it apparently comes from the union of the labial sclerites of Dowden 
(1933). This ‘‘median arch” with the hypopharyngeal plate has a 
similarity of structure and position to the salivary duct plate of the 
first instar. The basal region is again divided into four wings. The 
dorsal wings are much wider than the ventral and each seems to consist 
of a framework covered by a membrane with irregular folds. Only the 
anterior rim of the pharynx floor is sclerotized. It is separated from the 
ventral bridge by a large opening (0). 

Anterior spiracles are only vaguely outlined in this instar and are 
possibly not functional. The outlines appear as broad flattened ends of 
the dorsal tracheal trunks which are well developed in segment 2. 

Posterior spiracles (Fig. 2) are situated on the extremity of the knob, 
and are widely separated. Each spiracular chamber is divided into 
three lobes, the middle one somewhat smaller than the others, and each 
lobe has one circular opening about 7 uw across. The opening connects 
with a thick lens-like rim in the body wall. The chamber, which has 
thickened granular walls, passes below into the-trachea, which is twice 
as wide as the chamber. The width of 28 knobs varied from 0.218 to 
0.273 mm. 

Third instar —The ventral surface and posterior end are distended 
so that the posterior spiracular knob is in a dorsal position, resembling 
a diver’s helmet, and the dorsal surface of the maggot is flat or slightly 
concave. The integument is ornamented with an irregular network of 
fine spines most conspicuous at the ends and sides of the body. There 
are some 15 to 25 spines in the boundary of each mesh. Anteriorly the 
meshes are compressed front to rear. 

The buccopharyngeal apparatus (Figs. 7 and 8) is much the same 
as in the second instar, but there is more evident separation between 
the anterior-intermediate region and the basal region. The parts are 
connected on each side by a thin strip on the upper corner of the inter- 
mediate region, and a thin extension of each dorsal wing (dw) reaches 
forward to the epipharyngeal plate. In the third instar the basal region 
is larger in proportion to the anterior parts than in the second instar. 
The whole apparatus is 0.3 mm. long. The oral hooks are rounded in 
dorsal view but quite sharp laterally; there is a dorsal tooth halfway 
back from the tip and a ventral tooth farther forward. The inter- 
mediate region thins out behind with a number of prongs or ribs. No 
dorsal arms have been observed in this instar. The epipharyngeal and 
hypopharyngeal plates (ep and Ap) are more prominent than in the sec- 
ond instar, but the median arch (ma) islessso. The floor of the pharynx 
has a coarse reticulation extending forward in the middle to a small 
opening (0) in the more heavily sclerotized part. 

The anterior spiracles open between the first and second segments 
(pro- and mesothorax), about at the rear of the mouth parts. They 
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are globular, with some 16 to 19 openings, on the end of a dense 
spiracular chamber. Chamber with spiracle is 0.18 mm. long and occu- 
pies the length of the second segment. The dorsal tracheae can be 
seen leading inward from the base of the chambers. The structure of 
the plates or openings resembles that of the posterior spiracles. 

The posterior spiracles are borne close together (Fig. 15). In larvae 
molting from second to third instar the spiracles are yellow, but with 
the completion of the molt they stand out prominently on the surface 
of the knob and the whole turns black. Each spiracle (spiracular 
plate) includes 20 to 30 oval stigmatic plates (sp-s and -v) set in a broad 
semi-circle surrounding the scar (s) of the second instar spiracle. There 
is no conspicuous peritreme as in many dipterous larvae. The indi- 
vidual plates are like convex lenses. The side walls are thickened but 
on the outer surface they are reduced to a fine long fringe bordering a 
clear central area. This is somewhat like the teeth in the stigmatic 
plate in Rhagoletis (Snodgrass, 1924). The posterior spiracles of dipter- 
ous larvae usually have three elongate slits or plates, but in Clausen’s 
review (1940) larvae with as many as 100 openings are cited. Under 
each spiracle is a thick-walled, half-cylindrical structure, the stigmatic 
chamber (sc). It has overlying plates in the walls and arises from a 
thin-walled base. There is no spiracular funnel as has been described 
for many tachinid larvae, though the darkened neck of the knob some- 
times resembles one. 


Puparium.—The puparium (Fig. 16) is the skin of the third instar 
larva, hardened and darkened after the larva stops feeding. The skin 
smooths out and the anterior extremity is rounded by the indrawing of 
the larval mouthhooks. Breaking this symmetry the anterior spiracles 
(asp) push forward as two conspicuous posts with flattened heads and 
the posterior spiracular knob (psp) remains with the host skin attached. 
The network of spines in the integument is like that of the third instar 
but becomes more conspicuous. 

Transverse lines on the puparium mark the segments; each segment 
dorsally has two main lines which meet on the sides while ventrally 
there is one main line at each division and three shorter ones between. 
Anteriorly a slight ridge forms from the mouth back on each side to the 
middle of the fourth segment, unites with a line around that segment, 
and together become the lines of cleavage (cl) for the escape of the adult 
fly from the puparium. Segment 1 is much shortened and thickened 
with the mouth (m) a hard plug in the center. Segments 2 and 3 have 
on each side, ventral to the cleavage line, a longitudinal thickening 
which forms a slight crest on both inner and outer wall of the puparium. 

Segments 3 to 11 each bear a pair of lateral spiracles (sp) of the 
primitive adult system. These appear as small brown circles near the 
anterior border of the segment, those on 3 and 4 below the horizontal 


EXPLANATION OF PLATE II 


Figures 9 and 10, Spines on sixth segment, first and second instar larvae. 11, 
Epipharyngeal plates, variations in nine individual second instar larvae; 12, hypo- 
pharyngeal plates of the same individuals. 13, Buccopharyngeal apparatus, first 
instar, side view; 14, salivary duct plate, ventral view. 15, Posterior spiracles, 
third instar. 16, Puparium. 
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line of cleavage and that on segment 11 a little above the anus. From 
each spiracle, possible excepting the 11th, is a fine tube leading to the 
lower tracheal trunk (Jt). There is another pair of trunks (dt) leading 
from the anterior larval spiracles, above the cleavage line and into 
segment 4. Tracheae from the posterior larval spiracles (psp) were 
not established clearly though there seems to be a single tube passing 
from them along the median line at least as far as segment 9. Whether 
the adult lateral spiracles and tracheae are functional in the puparium 
is not known; presumably they are present during the third instar, but 
have not been seen in that stage. 

The anus (a) appears as a dense brown plug with a vertical groove, 
surrounded by a ring with diameter more than twice that of the plug. 
The anus is at the ventral extremity of segment 11, the posterior 
spiracles dorsal to it. Above the anus is a pair of crescentic dents. 

Fourth or prepupal instar—lInside the puparium is found a thin 
membrane apparently unsegmented and unornamented, which consti- 
tutes the prepupal instar. This was studied only in dead specimens and 
all its relations to the puparium and pupa were not discovered. It is 
usually found closely stuck to the inside of the puparium. Apparently 
the end enters the lumen of the knob and probably is attached to 
puparium also at mouth and anus. The lower tracheal trunks are always 

- found closely stuck to the membrane, presumably inside as the branches 
leading to the lateral spiracles of the puparium seem to pass through 
the membrane. No spiracles could be discerned in the prepupal mem- 
brane though Snodgrass (1924) found them in Rhagoletis. Tracheae 
from the anterior larval spiracles enter the prepupa and remain as open 
tubes after the formation of the pupa. In old puparia, or where fly 
development is advanced, the remains of the alimentary canal, fore and 
rear, including mouth hooks, are found on the inside ventral wall of 
the membrane. 


Pupa.—Within the prepupal membrane pupation occurs, forming 
another thin membrane similar to the first, but with pockets in which 
the adult appendages develop. This stage is further distinguished by 
a pair of spiracles (Fig. 6) which appear as distinct yellow discs on the 
pupal skin and extend deep into the fore edge of the pronotum of the 
developing fly. Slightly above the spiracle (sp) is a conspicuous lobe (c). 
This is apparently the pupal cornicle of Prebble (1935) and Landis and 
Howard (1940), though there is no point for puncturing the puparium. 
This lobe is 0.15 mm. wide, a little wider than the spiracular disc. The 
stigmatic plates or openings (Fig. 3) are irregularly convoluted. The 
pupa has no connection with the larval spiracles or with the primitive 
adult spiracles of the puparium. 

Adult.—The adult is a small, shiny, black fly with well developed 
bristles, reddish brown eyes, and prominent yellowish-brown alulae. 
In the male there is a faint cast of purpie on thorax and half the abdo- 
men while the rear is slightly bronzed. The female thorax is covered 

EXPLANATION OF PLATE III 


Figures 17, 18, and 19, Male genitalia; 17 anal forceps and adjoining parts, side 
view; 18, caudal view of abdomen; 19, internal parts, cephalo-lateral view. 20 
and 21, Female genitalia, side and caudal views. 
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with removable whitish bloom which consists of minute scales, but the 
abdomen is as in the male. The narrow triangular plate outside the 
antennae and bordering the eyes (combined parafacial and parafrontal) 
is dark brown (almost black in the male) covered with silver scales. At 
its widest point the plate in the male is slightly narrower than the basal 
segments of the antennae, but in the female about one-fourth wider. 
There is a complete row of bristles on the parafacials, meeting the larger 
bristles of the parafrontals; outside these are some strong hairs in one 
or two irregular rows. Between the eyes of the male the parafrontals 
are reduced to small ridges which either touch or are slightly separated. 
In the female the parafrontals are wider and not in the form of ridges, 
and the eye separation is 26 to 31 per cent of the head width. Eyes of 
male have fine hair 0.6 to 0.8 mm. long, hair in female shorter and 
sparser. Wing with posterior (apical) cell closed, often ending in a very 
short petiole which meets the margin forward of the wing tip at a dis- 
tance equal to the length of the anterior crossvein. Posterior crossvein 
either sinuous or with a single bend, or nearly straight; its general course 
perpendicular to the fourth longitudinal vein and oblique to the part 
beyond the bend; point of anterior insertion quite variable, in male 
nearer the anterior crossvein than the bend, in female usually more 
nearly in middle. 

The thoracic chaetotaxy, which is somewhat reduced, follows: 
acrostichal 1.2, dorsocentral 2.3, sublateral (posthumeral) 1, humeral 2, 
presutural 1, notopleural 2, intraalar 2, supraalar 2, postalar 2, scutellar 
lateral 2, apical 0, discal 1 (small), sternopleural 2, and pteropleural 1. 
Townsend (1931) states, ‘‘propleura pilose” but examination shows they 
are devoid of vestiture except for minute scales. 

Abdomen rounded, practically as broad as long. Macrochaetae in 
male: Ist* segment usually with median marginal and numerous lat- 
erals, which are barely distinguished from setae; 2nd with median, 
lateral, and sometimes a sublateral marginal; 3rd with 3 pairs marginal; 
4th with about 4 pairs marginal approaching the disc, but no true dis- 
cals. In the female the 1st and 2nd segments have weak laterals only, 
3rd and 4th segments as in male. 

Length 3.9 to 5.4 mm., average (of 50 males and 50 females) 4.7 mm. 

Described from flies reared from grubs of Chalcodermus aeneus Boh., 
collected in Putnam and Spalding Counties, Georgia, 1941. 

Genitalia.—The male genitalia are shown in Figures 17, 18 and 19 
with nomenclature after Morrison (1941). Sternite 5, which is the larg- 
est single part, is overlapped on the sides and base by tergite 5 and 
segment 4. It has a transverse ridge at the notch which breaks the 
sclerotization and appears as an open slit. Tergites 6 and 7 are dis- 
tinct with spiracles in the lower ends, but there is no spiracle after the 
seventh. Tergite 8 is believed to be differentiated from 7 by a faint line 
just back of spiracle 7 (more distinct on left than right) and the position 
of hairs further indicates segmentation. Tergite 9 is protruding, 
rather heavier than the preceding, and supports all the remaining parts 
external and internal. On each side at the articulation with tergite 
8 is a heavy ridge and an underbent extension that joins sternite 9. 





8First apparent segment is the second true segment, as determined by the 
number of spiracles. 








1945] Bissell: Parasite of Cowpea Curculio 429 


Posteriorly tergite 9 incloses a membranous area with roughened sides, 
representing the parapodial plates (pp), and a central slit, the anus (a). 
The anal forceps or cerci (af) are attached basally to tergite 9 and to 
each other medially where there is a thin longitudinal hump. The 
forceps are 0.32 mm. long. On each side is attached a lobe of sternite 
10. This part is also attached underneath by a narrow strip, the 
processus longus (pl), to the posterior angle of sternite 9. The lobe 
projects in a hollow finger lying at rest under the plates of sternite 5. 

Sternite 9 (Fig. 19) is A-shaped hanging by the legs or posterior 
angles from tergite 9. Also attached to the posterior angle is the processus 
longus noted above. Through a slit in the center passes the phallus, 
and the middle parts of sternite 9, called the anterior basal phallic 
appendages (abpa), are folded back on each side of the phallus with 
edges nearly touching below, and are attached to the base of the phallus 
and to the down-projecting posterior basal phallic appendages (pbpa). 
There is a hook on each of the anterior appendages. 

In the newly formed fly before emergence from the puparium, ster- 
nite 9 hangs with the apex near the ventral wall of the abdomen and 
the apex of the phallus lies in the notch of sternite 5 (Fig. 18). In older 
flies sternite 9 was found to be raised, closing on the tergite and pulling 
the phallus down into the abdomen. A thin membrane runs from the 
*‘slit”’ in sternite 5 and the lower end of sternite 6 and 7 to the posterior 
face of sternite 9 forming a vestibule enclosing the phallus. 

The main body of the phallus or phallobase (ph) is tubular with a long 
spine (sz) standing from the base and the aedeagus (ad) projecting dis- 
tally. The aedeagus begins in a sharp bend and is forked at base and 
apex. The apical ends are flattened laterally. A membrane covering 
the aedeagus bears two rows of barbs in about ten irregular series. 

Into the phallobase passes a thin tube (probably internal sac) which 
connects with the sperm pump (sm) on the end of the fan-shaped 
“double” apodeme (ap) which lies on the left side of the abdomen. 
The pump seems to consist of the swollen end of: the apodeme sur- 
rounded by a fringed membrane. 

The comparatively simple female genitalia (Figs. 20 and 21) consist 
of a short tube telescoped at rest into the 5th abdominal segment which 
does not enter into the structures as it does in the male. The 6th is 
sometimes entirely membranous with the spiracle close to the 5th tergite 
and sometimes it is united with the 7th, the two spiracles on one sclerite. 
The sternite associated with these parts, assumed to be the 7th, is 
symmetrical. Segment 8 is regular with tergite and sternite subequal. 
The 9th sternite and the shorter 9th tergite are scoop-like with their 
sides considerably separated. Under the tergite is a pair of concave 
valves (v) or cerci and below these another broad scoop, the ventral 
lobe (vl). Attached to each side at the base of the lobe is a slender 
stylus (st). A membrane passes from the 9th tergite over and between 
the valves to the inside of the ventral lobe. There is a separate external 
opening for the rectum between the valves, and one for the uterus 
under the ventral lobe. 

The spermatheca, the only sclerotized internal part, consists of two 
ovoid bodies and an elongate body with gooseneck at the distal end 
(smt). In one specimen the neck was bifid. Each body connects by a 
thin tube to an enlarged part of the uterus. 
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LIFE HISTORY 


Activities of the first instar —On cutting open an infested cowpea pod 
and exposing the curculio egg, which lies in a neat cavity in the pea, 
parasite larvae may be found upon it, usually motionless. As many as 
five were seen on one egg. They are vigorous crawlers and may find 
other hosts in the same pea, or may go through a broken pod septum to 
another pea, thus reaching hosts protected by sealed punctures. Par- 
asite larvae were found under loose pea skins and even burrowing into 
the micropyle of the pea. 

It is known that parasitism may take place as soon as the grub 
hatches and this appears to be the rule. Curculio larvae that had not 
left the egg-shell or fed were found with one or more maggots inside. 
Occasionally small parasitized grubs were found dead but this may 
have been caused by adverse handling. Second and third instar grubs 
may become parasitized also, though in one case a second instar grub 
succeeded in ridding itself of maggots placed upon it. 

Maggots enter their hosts quite rapidly by breaking a hole through 
the skin with the mouth-hook and burrowing inside. In five cases par- 
asites completely entered their hosts in 4 to 13 minutes after being 
placed upon them. Entrance was made about the middle of the body 
on the side, back, or ventral surface. A drop of liquid might exude 
from the hole after entrance but usually no scar could be seen. Small 
host grubs were quieted by the act of parasitization, resuming activity 
in a few moments. 

First instar parasite larvae are rather resistant to dry atmosphere 
and to handling, more so than the small host larvae. Proliferation of 
the pod tissue into a curculio puncture may kill either curculio grub or 
parasite. 

During the feeding period of the host grub the parasite within must 
be comparatively inactive, as indicated by its slight growth. The 
period is quite variable depending much on the maturity and dryness of 
the pad. Plate V presents data on the period grubs remaining in the pod 
after picking in July and August. Parasitized grubs emerged over the 
whole period of 17 days, although they tended to emerge earlier than the 
unparasitized. There is no record of the age of the grubs at picking, but 
the data give an indication of the inactive period of the parasite. 

If a newly emerged grub is handled the parasite may show itself by 
moving its dark-colored mouth-hook to the surface or hurriedly traveling 
the length of the host. Parasites may be found in any part, head to tail, 
and in cleared specimens were at any depth or position, from alimentary 
tract and Malpighian tubes to the skin. 

In a day or so the parasite takes a station, usually in the metathorax, 
and makes provision for its air supply and for active feeding. The 
meso- and metathorax of the host are slightly larger than the other 





EXPLANATION OF PLATE IV 


Figure 22, Host grub with third instar parasite knob. 23, First instar larva, 
unattached. 24, Host grub with third instar parasite showing knob, mouth- 
hooks (3), cast Ist instar hooks (1), and cast 2nd instar hooks (2). 25, First 
instar hook (arrow) in host, ready to puncture skin. 26, First instar parasites in 
host body. 
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body segments, both in length and diameter. Ventrally the surface 
protrudes on each side in the parasternum or pedal lobe which bears 
seven short hairs. The parasite comes to either lobe with the hook 
showing under these hairs (Fig. 25). Then the skin is punctured and the 
parasite thrusts out its posterior end with the pair of spiracles. 

The puncturing of the grub skin was clearly observed in part a num- 
ber of times. The operation seems to take several hours or sometimes 
days of intermittent action, the parasite remaining in one position. 
The hook picks at the skin repeatedly and eventually breaks through 
and protrudes. A little body fluid escapes from the host. Then rather 
suddenly the hook disappears and in about 30 seconds the posterior end 
or cauda of the maggot pops out, though how it finds the prepared 
opening remains a mystery. The cauda appears as a clear triangular 
knob with the apex, which is ventral, pointing toward the mid-line of 
the thorax. In about five minutes the knob dilates to full size and a 
small spiracle can be seen on each side. This attachment normally 
continues through the remainder of the larval existence. 

Second instar—In a short time the larva molts to second instar. 
The change between the first and second stages is not marked and was 
overlooked in the earlier studies, hence the duration of the attached 
period of the first instar was not exactly determined; it certainly lasts 
less than a day. Molting takes place while the larva is still attached 
and the cast skin appears at the head in the side of the host thorax. The 
first instar skin can be identified by the Y-shaped mouth-hook and 
often the compressed body segments appear as a mass of narrow, 
darkened rings around the hook. Exuviae from the cauda outside the 
grub were never observed. 

The newly molted second instar maggot lies across the body of the 
host with the head in the back of the metathorax. The parasite then 
feeds in the fore part of the body, later moving its head to the abdomen. 
There is some slight revolution of the parasite body in the host, pre- 
sumably to reach different parts for food, the knob turning in its seat. 
The first instar has ventral side toward venter of grub; the third instar 
comes to rest with venter upward. 

Third instar —After about a day and a half in the second stage the 
maggot molts to the third and last active instar. At first there are 
yellow, semicircular spiracles on the pale knob which is somewhat 
larger than before. The cast mouth-hooks may be seen near the new 
ones. In a few hours the knob turns black and the spiracles stand out 
in beaded rings. Growth of the parasite can be marked by progress of 
the mouth-hooks through the host abdominal segments to the tail 
(Fig. 24). Usually all the body contents are consumed but sometimes 
there is a residue in the last two or three segments. The cast second 
instar mouth-hooks are pushed down to the tail of the grub. Toward 
the end pulsation of the parasite heart becomes’ conspicuous. 





EXPLANATION OF PLATE V 


Parasitism of cowpea curculio grubs in relation to time of emergence after 
picking pods in July and August. (Referred to page 430). 





Parasite’of Cowpea{Curculio PLATE V 
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Formation of the puparium.—When the parasite is through feeding 
it tears a hole in the grub skin and explores the exterior with the head. 
The anterior spiracles appear as black surface spots and then stand out 
on stalks as the head is drawn in. The hooks, still moving from side to 
side, are slowly retracted into the body. The pulse ceases to be visible 
from the rear end and the puparium slowly turns from white to brown. 

Adult development and activities—Development of the fly was 
watched through the puparium. The appendages and body take 
form, the eyes gradually turn red, the chaetae darken on thorax and 
abdomen, and finally the whole body turns black. Color begins to 
show three or four days after formation of the puparium. The fly 
emerges by pushing off the upper half of the first three segments of the 
puparium, which part had been bared of the host skin by the maggot. 
Males and females are about equal in number. 

Caged flies fed readily on invert sugar and water and one lived from 
September 11 to October 2. In one instance a fly fed on the juice made 
by a curculio puncture on a green pod. In the field, feeding at the 
nectaries on the cowpea fruiting stem, which attract many kinds of 
insects, was also observed. Allen (1929) collected 26 species of 
Tachinidae in Mississippi from cowpea nectaries but strange to say did 
not record Myiophasia globosa, on this plant. He did take globosa at 
the flowers of Rhus glabra. 

Larviposition—The species reproduces by larviposition on the host 
plant, as suggested by Townsend (Ainslie, 1910) on dissection of a fresh 
fly and finding ‘‘unusually elongate eggs containing developing larvae.” 
He added, ‘‘the female has no piercing ovipositor.” We find that the 
abdomens of dried flies often contain many fully developed larvae and 
a few are often stuck on the outside. The larvae inside are packed in 
masses, most of them side by side and with heads to the anterior. In 
every case the uterine and ovarian membrane were broken so the hatch- 
ing place of the larvae was not determined. Flies freshly collected in 
the field contained active, fully developed maggots. The highest 
number of eggs and maggots counted in one female was 214. 

Actual deposition was not observed, but maggots were found crawl- 
ing rapidly into curculio punctures in pods immediately after flies had 
left the punctures. Usually there were one or more minute iridescent 
scales stuck beside the hole where maggots were found, evidently par- 
asite egg-shells or parts of shells. It appears that shells and larvae 
are deposited together. 

The curculio usually seals its egg puncture with a glassy or opaque 
material, but sometimes the seal is imperfect and parasite larvae can 
get in. It does not appear that either fly or larva has the ability to 
break seals. 


RATE OF DEVELOPMENT 


The rate of development, observed in plaster cages during July, 
August, and September and reckoned from the time host grubs emerged 
from cowpeas, is given in Table II. It may be that stage 1 usually 
appears in less than three days, as in many earlier records it was over- 
looked; the later stages were more accurately timed. The second 
instar lasted 1.3 days, the third 2.5, the pupal 10.1, and the total period 
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outside the pod was 17.6 days. There were no significant differences 
according to month, 


TABLE II 
DEVELOPMENT OF Myiophasia globosa IN PLASTER OF PARIS CAGEs, 


RECKONED FROM THE TIME THE Host LEFT COWPEAS 








PERIOD 
STAGE RANGE MEAN TO NEXT CASES 
STAGE 
Days Days Days Number 
1. Appearance of Ist instar in 
SPT CR OPC TREY 1 to 12 3.0 ‘ 128 
2. Formation of Ist instar knob.... 1 to 6 3.7 e 18 
3. Molting to 2nd instar........... 1 to 13 3.7 1.3 196 
4. Molting to 3rd instar............ 2 to 14 5.0 2.5 181 
er IO hy n.b ee lel Waive svecws 4 to 16 7.5 10.1 163 
6. Emergence of fly................| 15 to 23 17.6 oh 169 











From soil cages into which grubs burrowed flies were a little slower 
emerging. The extremes for development of 151 flies were 16 and 45 
days, with means of 19.3, 19.8, and 29.4 days in July, August, and 
September, respectively. 

The mean period of total development from larviposition to emerg- 
ence of adult is estimated at about 32 days, 12 days in the pod plus 20 
days outside. 

Similar results have been published by other workers. Ainslie 
(1910) secured flies in 16 to 28 days after grubs had left cowpeas and 
burrowed, in September. Quaintance and Jenne (1912) working with 
plum curculio grubs emerged from peaches in August, secured flies* in 
24 to 31 days. Pierce et al (1912) estimated the total development on 
the boll weevil as 20+ days in July. 


ABNORMALITIES IN LIFE HISTORY 


The position of the caudal attachment sometimes varies from the 
usual place on the underside of the metathorax, noted above. In 416 
host grubs 379 parasites were attached to the metathorax, ventrally 
(Fig. 22); 24 to mesothorax, ventrally; 1 to metathorax, dorsally; 1 to 
mesothorax, dorsally; 1 between metathorax and first abdominal, 
laterally; and 1 each to abdominal segments 7, 8, and 9. Three grubs 
each had two parasites attached to metathorax; and four had a parasite 
on metathorax and also one on the mesothorax. - Thus 91 per cent were 
normal and in all but three cases attachment was in the thorax. 

In the cases of multiple attachment the first parasite died before the 
second made its attachment. In two of seven cases noted the second 
parasite grew and pupated; in the others observations were incomplete. 

The parasite occasionally showed the ability to develop in grubs 
which were unable to escape from cowpeas because of drying. How- 


‘This record is published under the name Myiophasia aenea (Wied.) but doubt- 
less refers to M. globosa. 
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ever, such flies usually did not succeed in leaving the pod. Such a 
phenomenon in cowpea pods is comparable to development on the 
boll weevil in cotton squares, and on Trichobaris in jimson weed pods 
(Allen, 1929), that is, where the host habitually pupates in its feeding 
chamber. 

The parasite almost invariably kills the host in the larval stage, 
that is, grubs that have parasites do not pupate. Over 400 skins cast 
by pupating curculio larvae were examined without finding any dead 
parasites. However, in the course of the study three individual cur- 
culios became prepupae, that is, budding appendages and pupal setae 
were present under the larval skin, with third instar parasites present. 
In each case both parasite and host died, the parasite first. 


SUPERPARASITISM 


Frequently more than one parasite enters a curculio, but no more 
than one ever matures. Among 167 parasitized grubs and puparia 
cleared and examined 45 per cent had more than one parasite (Fig. 26), 
the highest in one grub was 24. None of these extra parasites developed 
beyond the first instar unless the first one to make the caudal attach- 
ment died. When a grub skin contained a puparium (of a successful 
parasite) the extra parasites were usually found in the tail of the grub 
near the cast second instar parasite hooks, where they were probably 
driven by the feeding of the larger maggot. Sometimes the extra 
maggots had torn bodies, suggesting cannibalism, but usually the 
bodies were intact. 

As to the effect of superparasitism, puparia were found with as 
many as four extra parasites, that is, these extras did not prevent 
development of the one. There is no evidence that the higher numbers 
of maggots made for unsuccessful parasitization either by weakening 
the host or by interference with one another. 


SEASONAL HISTORY 


Seasonal activity of the flies corresponds to the oviposition period of 
the host which at Experiment is about July 1 to October 1. The earliest 
collection of flies in any year (1942) was July 2 and cowpeas picked that 
day had parasitized grubs from which flies of the new generation emerged 
July 21 to 31. (Curculio adults from the same lot of grubs emerged 
July 17 to 28.) Flies continued to emerge as peas were picked and grubs 
collected, through August and September, showing that activity in the 
field is more or less continuous. The latest picking of cowpeas which 
produced grubs and adult flies was September 14, although peas picked 
in October had grubs with parasite larvae that did not mature. The 
latest flies emerged in cages October 26. 

Snapp (1930), working at Fort Valley, Georgia, reared Myiophasia 
globosa from plum curculio larvae which emerged from peaches May 2 
to 17; he did not give dates of fly emergence. Allen (1929) collected a 
small number of flies in central Mississippi late in May and others from 
mid-September to mid-October. H. J. Reinhard (correspondence, 
April, 1944) gives dates of collection April 30 to November 4 at College 
Station, Texas, and one specimen taken November 19 at San Antonio 
by H. B. Parks. 
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Extensive search for hibernating parasites in the soil of cowpea fields 
at Experiment, Georgia, was made, but without success. One year 
between November 13 and 20 five curculio larvae were found, four with 
one or two parasite larvae each, suggesting that winter may be passed 
in this manner. Puparia have never been found in the winter diggings. 


TABLE III 


‘TRANSFORMATION, AND PARASITISM BY Myiophasia globosa, OF 
CuRCULIO GRUBS EMERGED FROM COWPEAS 








" ha CAGE GRuUBS Gruss | PARASITES EMERGED 
Date GRuBS CAGED | Type | Cacep | PUPATED | OR FounD IN GRUBS 
1937 | Number | Number | Number | Per Cent 
Aug. 31..... Soil 3900 | 1330 492 12.6 
1939 
July 17-Aug. 5. .| Soil 858 356 222 25.8 
1940 
July 31 Soil | 87 | 35 | 3 | #2 
Aug. 8-29. Soil 1327 383 271 20.4 
Sept. 15-30. Soil | 226 140 33 14.6 
Oct. 1-31 Soil 806 602 39 4.8 
Nov. 1-7 | Soil 39 28 0 
2485 | 1188 | 378 15.2 
1941 
July 14—-Aug. 2 | Soil | 1413 | 887 195 13.8 
July 23-Aug. 7. ...| Plaster | 643 351 117 18.2 
Aug. 12-Sept. 1.......} Plaster | 578 381 108 18.7 
Aug. 20-Sept. 2 | Cleared| 873 | 4 121 13.9 
Oct. 2-14... ; Plaster | 715 613 1 0.1 
Oct. 20-Dec. 2. ...| Plaster | ress 31 0 
_ sae lai 
| 4295 542 12.6 
1942 
July 3-13.. | Soil | 703 229 69 9.8 
dept. 4-15.... | Plaster | 511 204 76 14.9 
Sept. 16-30 | Cleared 666 | seb 21 3.2 
Oct. 1-29. Cleared| 171 ern 26 15.2 
Nov. 7 | Plaster | 6 0 0 
| 2057 | 192 9.3 
1943 | 
July 8-31 Soil 640 451 76 11.9 
Aug. 1-31.... ..| Soil | 625 397 65 10.4 
Sept. 1-30. | Soil | 249 128 20 8.0 
Oct. 1-14. | Soil 81 | 34 0 its 
1595 | 1010 161 | 10.1 
| 





CONTROL EFFECTED BY M. GLOBOSA ON THE COWPEA CURCULIO 
AND OTHER HOSTS 


Effectiveness of the parasite is calculated not on the entire grub 
population but on those curculio grubs that reach maturity and leave 
the pods to pupate. Table III gives the parasitism from different lots 
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of cowpeas collected over several years. Of the total of 15,190 grubs, 
13.1 per cent were parasitized by M. globosa. There is a decided drop in 
parasitism in the latter part of the season, as well as a drop in curculio 
activity. 

A large part of the grubs that burrow into soil neither produce par- 
asites nor transform to the adult stage. Another parasite, Triaspis 
curculionis var. rufus (Riley), accounts for less than 0.5 per cent, a fungus 
kills many grubs, and others die apparently from weakness. 

String beans are infested by the curculio to a minor degree. Of 176 
grubs collected from beans in Georgia in four years, two were para- 
sitized by M. globosa. 

Several other publications on Myiophasia globosa include figures on 
parasitism. Ainslee (1910) found 8.8 per cent parasitism of 683 cowpea 
curculio grubs and Arant (1938) 2.5 per cent parasitism of 797 grubs of 
the same species. Sherman and Todd (1938), in grubs collected 
August 8 to September 1, found 16 per cent parasitism by a 
species of Diptera which was later identified as M. globosa (correspond- 
ence, J. N. Todd). 

Two publications give data on parasitism of the plum curculio in 
Georgia by this tachinid. Quaintance and Jenne (1912) reared 13 
flies from 1,115 grubs and Snapp (1930), in 4 years, 12 flies from 24,800 
grubs. 

Parasitism of the boll weevil—tIn 1935 and 1936 the United States 
Bureau of Entomology and Plant Quarantine made a study of parasites 
of the boll weevil over a large territory. Collections of weevil punctured 
squares were made at intervals each season and sent to the laboratories 
at Tallulah, Louisiana, and Florence, South Carolina, for mass rearing. 
Altogether records were taken on 237,672 caged squares. Each year 
about 50 per cent of the squares produced weevils or parasites. The 
parasitism of productive squares by all parasites varied from five to six 
per cent by regions and years, and by M. globosa alone varied from 
0.132 to 0.137 per cent. The tachinid appeared in collections from 
Louisiana, Mississippi, Georgia, Florida, South Carolina, and North 
Carolina, but not in the few collections from Tennessee and Virginia. In 
1935 in Mississippi and Louisiana globosa ranked fourth among 19 boll 
weevil parasites but constituted only 2.2 per cent of the total number 
of parasites. Percentage of parasitism in these states by dates of 
collection was June 15, 0.00; July 1, 0.03; July 15, 0.46; August 1, 0.01; 
and August 15, 0.00. In the eastern region cotton squares producing 
M. globosa were collected June 28 to August 21, 1935 and July 7 to 
September 1, 1936. 

Mr. H. J. Reinhard, College Station, Texas, (correspondence, 1944) 
states that six specimens of globosa were reared between July 18 and 
August 2, 1929, from boll weevil infested cotton squares collected in 
local fields. 

In four years Pierce et al (1912), working mainly in Louisiana and 
Texas, secured 35 M. globosa and 5605 other parasites of the boll weevil, 
that is, globosa took eleventh place among twenty species listed. 

Though well distributed this parasite proves to be very unimportant 
in control of the boll weevil. 
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Parasitism of the cowpea weevil—Among the abnormalities above, it 
was noted that Myiophasia rarely develops in a curculio grub in the 
cowpea pod. In one instance a puparium with practically mature fly 
was found in a dead bruchid larva in a dried pod which had been picked 
July 20. This host was undoubtedly Callosobruchus maculatus (F.). 
As might be expected from the smaller host, the fly in the bruchid larva 
was only about two-thirds as long as the average fly from a curculio grub. 

DISCUSSION 

Several unusual features were noticed in the structure of M yiophasia 
globosa, larva and adult. In the buccopharyngeal apparatus the 
‘‘median arch” of second and third instar seems to derive, with the 
hypopharyngeal plate, from the salivary duct plate of the first instar. 
The construction of the posterior spiracles in the third instar with 
numerous oval openings is unusual. The most striking feature is the 
adaptation of the larva for breathing, complete extrusion of the spiracles 
through the host integument, and attachment thereto, without any 
funnel formation. We wonder at the habit of the parasite attaching 
itself to the metathorax of the host—possibly it is because this segment 
has only a rudimentary spiracle and hence fewer tracheal branches to 
offer obstruction. 

The adult abdomen seems to be primitive with segmentation of the 
male into distinct, sixth, seventh, and eighth tergites, and the absence 
of a cloaca in the female, although Townsend (1908b) considers larvipo- 
sition on the plant the least primitive of five methods of reproduction 
observed in the Tachinidae. 

Nine curculionid hosts, and the unique cowpea bruchid are known. 
These attack twelve different plants, always in hidden chambers, usually 
in the fruiting part. Most of these fruits grow within three feet of the 
ground, but peaches and hickory nuts and shoots grow much higher. 
Three of the hosts, A nthonomus grandis, Trichobaris trinotata, and Calloso- 
bruchus maculatus, pupate in the feeding chamber, all the others nor- 
mally pupate in the soil and parasites emerge after the host larvae have 
burrowed. With ten known hosts working in a variety of habitats it is 
likely many more curculionid hosts exist. Of the three that have been 
reared in numbers sufficient to give a reliable idea of effectiveness, the 
boll weevil, plum curculio, and cowpea curculio, the last is by far the 
favorite host. However, it is obvious that hosts other than the cowpea 
curculio are important in providing a supply of parasites because cow- 
peas grown at a distance from the preceding year’s fields are usually 
- well infested with curculios and these in turn by Myiophasa globosa. 
Some little known or undiscovered host may be the medium of 
hibernation rather than the cowpea curculio. 
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THE ASILIDAE OR ROBBER FLIES OF GEORGIA, by.P. W. Fartic. Emory 
University Museum Bulletin, No. 3, pp. 3-33, 1945. 

The first few pages of this bulletin are devoted to acknowledgments, a brief 
statement on economic importance, a list of 112 species of insects observed as 
prey, and four lists of asilid species observed with honey-bees, Bombus, Polistes 
and Vespula species as prey. The main part of the publication lists 129 species 
captured in the state and 25 not yet recorded but probable residents. A 
bibliography of 18 titles concludes the work.—A. W. L 





VARIATIONS OCCURRING IN THE PILOTAXY OF THE 
TERMINAL SEGMENTS OF AEDES ALBOPICTUS 
(SKUSE), FOURTH STAGE LARVAE (DIPTERA, 
CULICIDAE), WITH A DESCRIPTION OF 
A MODAL FORM! 


ROGER W. WILLIAMS,? 
New York, N. Y. 


Aedes albopictus (Skuse), 1894, is found in the Oriental region, in 
certain sections of the Australian region, notably Sipan and Hawaii, 
and according to Taylor (Edwards 1916-1917) in North Australia and 
Papua, New Guinea, also in Madagascar and Mauritius and Reunion 
in the Madagasy group. In these regions it is largely responsible for 
the transmission of dengue and has been found, under experimental 
conditions, to be a capable vector of yellow fever and of Western 
Equine and Japanese “‘B’’ Encephalitis. 

Barraud (1934) gives a larval description of this species which is 
a composite si the descriptions given by Barraud (1923), White (1927), 
Borel (1927), Martini (1930) and Bonne- Wosbee and Brug Coesy 
This study was initiated by comparing the terminal segments of reared 
fourth instar larvae of A. albopictus with the descriptions and illustra- 
tions of these segments presented by these authors, and noting marked 
differences in the number of certain hairs, scales, and spines. From 
these laboratory reared larvae 200 fourth stage forms were selected at 
random, examined, the findings tabulated, and a modal form con- 
structed. This form proved to have several distinct differences from 
other forms illustrated and other variations which have not been 
recorded were frequently found. 


METHOD OF EXAMINATION 


Larvae were taken from their breeding pans by means of a wide 
mouth pipette and killed in water having a temperature just below the 
boiling point. Examinations were made within 24 hours after the water 
had cooled. By grasping the head lightly with forceps a larva was 
transferred into a hollow-ground glass dish containing glycerine. The 
terminal segments were then dissected and worked into position for 
examination with the low power of a binocular microscope. When a 
bright source of illumination was used it was not necessary to clear the 
sclerotized or chitinized portions of the segments. The viscosity of 
glycerine is great enough to prevent small objects from floating out of 
position and yet an object can readily be moved into any position 

1Brom the School of Public Health of the Faculty of Medicine, Columbia 
University. 

“The author wishes to express his gratitude to the International Health 
Division of the Rockefeller Foundation for the mosquitoes with which to begin a 
colony and to Dr. Margaret Martin of the Division of Statistics of the School of 
Public Health, who analyzed the data statistically. 
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desired. The number of hairs, comb scales, and pecten spines were 
recorded from one side, then the hairs, etc., on the other side tabulated. 


Laterad of Segment VIII.—Located on the posterior half of the 
eighth segment is the comb composed of from 6 to 15 scales in one 
rank. Previous descriptions have given this number as ranging from 
8 to 12. The modal number was 8. However, in the sample taken 
there was no statistical difference in the number of individual larvae 
having 8 and having 10 scales on either the right or left side. Each 
scale has usually one, but sometimes 2 or 3 sharp pointed ends and is 
finely fringed near the base of the points (Fig. 3). 

Posterior to the comb and following the marginal line of the segment 
are five hairs of medium length. Numbers 2 and 4 of this group are 
simple, smooth and unbranched. Number 3, the central hair, is 
divided into 4 branches in the modal form but may vary in number 
from 1 to 6. When examined with the high power objective very minute 
barbs can be seen arising in a scattered fashion along the shafts of the 
branches (Fig. 5). Numbers 1 and 5 consist of a smooth hair, branched 
from 2 to 4 times, the modal number being 3. 


Laterad of Segment IX.—The sclerotized saddle or dorsal plate, 
which does not completely encircle the anal segment, bears in an inden- 
tation of the posterio-lateral margin or just above the margin, a smooth 
bifid lateral saddle hair which on occasion may be 3 or 4 branched. 

At the posterior dorsal angle is located the conspicuous dorsal brush, 
which consists most frequently of 4 long hairs, the dorsal two of which 
are usually 2 branched and shorter than the single hairs. Either or 
both of these bifid hairs may be single. These hairs arise from a bi-lobed 
sclerotized plate (Fig. 4). 

At the posterior dorsal angle is located the fan-plate from which the 
long-haired ventral brush arises. This brush consists of single hairs 
ranging in number from 6 to 9. Eight hairs were most frequently 
found. These hairs are in two rows alternately placed dorso-ventrally 
in heavily chitinized bases (Fig. 6). The two most ventrally placed hairs 
of this group are usually less than one-half the length of the next two 
which in turn are about two-thirds the length of the remaining four. 

Siphon.—A longitudinal, ventro-laterally placed row of spines, 
constituting the pecten, range posteriorly from the base of the siphon. 
In the 200 larvae examined at random the pecten was found to be 
composed of from 8 to 20 spines which were dentate, for the most part, 
on the inner side only. Previous descriptions have given the numerical 
range of the pecten spines as being from 7 to 16. In the sample taken 
the modal number in each of the two rows was 14, however, the differ- 
ence in the number of individual larvae having 10, 12, or 14 pecten 
spines was not large enough to be statistically significant. 

At the posterior end of each row of pecten spines is the siphonal hair 
which is most frequently of 2 branches but may be tufted with 3 or 
4 branches. 

At the apex of the siphon on the dorsal half is a small single hair on 
each side. A single hair, slightly smaller, is found on 4 of the 5 valves 
of the siphon, while two small hairs arise from each side of the large 
ventral valve. 





Pilotaxy of Aedes Larvae PiaTE I 
Roger W. Williams 


Fig. 1. Modal form of segments VIII, [X and siphon of Aedes albopictus 
(Skuse), fourth instar larvae. DB—dorsal brush; VB—ventral brush. Fig. 2. 
Pecten spines. Fig. 3. Comb scales. Fig. 4. Plate bearing dorsal brush, A— 
posterior aspect; B—lateral aspect. Fig. 5. Hair No. 3 showing small scattered 
barbs. Fig. 6. Posterio-ventral aspect of fan-plate showing the two rows of 
single hairs alternately placed in heavily sclerotized or chitinized bases. 
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DISCUSSION 


It is interesting to note that in this study of the terminal segments 
from 200 fourth stage larvae selected at random, no two larvae were 
exactly alike, and only two had the same number and arrangement of 
hairs, scales, and spines on their own right and left sides. 

From Table I it can be seen that 43 larvae had 14 pecten spines on 
the left side of the siphon while 44 larvae had 14 pecten spines on the 
right side. One might suppose that the same larvae were involved. 
However, such is not the case, for only 12 larvae had 14 pecten spines on 
both right and left sides of the siphon, or about 71 per cent of those 
which had 14 pecten spines on one side did not have 14 on the other. 
Hair No. 3 on the left side of 92 larvae was 4 branched while on the 
right side of 93 larvae hair No. 3 was also 4 branched. Of this group, on 
52 larvae hair No. 3 was 4 branched on both right and left sides, leaving 
about 44 per cent that had this hair 4 branched on one side only. 

In the first 100 larvae examined there were some which had a greater 
number of pecten spines than any in the second 100, and 23 or 11.5 per 
cent of the total 200 examined had more than 16 pecten spines, the 
previous maximum number recorded. In the second 100 larvae exam- 
ined some had a larger number of comb scales than any in the first 100 
and 18 or 19 per cent of the total 200 had a number outside of the 
previously described range of from 8 to 12. Also in the second 100 
there were individual larvae having more branches in hair No. 3, more 
hairs composing the dorsal brush, and more branches in the saddle hair 
than any of the first 100 examined. It would, therefore, appear to be 
advantageous to describe mosquito larvae only after a considerable 
number had been carefully studied. 

It also would appear to be much more satisfactory if illustrations for 
publication, of species having great individual variation, were based 
on modal forms. In making an illustration of A. albopictus, published 
several years ago, the artist used as a model a specimen in which half 
of a certain group of hairs had been broken off. Still another illustra- 
tion was published of a larva which had a certain group of hairs occurring 
in the manner illustrated only 9 per cent of the time in my random 
sample of 200, while the modal number for this same group of hairs 
occurred 84 per cent of the time. This same figure illustrated the pecten 
spines with a number which occurred on only 3 per cent of the larvae 
which I examined. By using a modal form for illustrations much less 
disagreement will be found between actual specimens and illustrations. 
In addition a more accurate picture of the species, rather than of an 
individual specimen, is presented. 


SUMMARY 


The pilotaxy of the terminal segments of 200 fourth stage larvae of 
Aedes albopictus (Skuse), 1894, selected at random, was studied and a 
modal form was determined and illustrated. 


EXPLANATION OF TABLE I 


Number of fourth instar larvae, from the random sample of 200, having the 
designated numbers of scales, hairs and spines. CS—comb scales; Br.—branched; 
PS—pecten spines. 





TABLE I 
SEGMENT VIII 








LEFT SIDE RIGHT SIDE 
NuMBER OF LARVAE WITH: NUMBER OF LARVAE WITH: 


6 7 8 9 10 | 11 12 13 14 
CSICS;/CS;/CS/CS;/CS;|CS/|CS|;|CS 


8 9 10 11 12 13 14 15 
CS;|CS;/CS;|CS;|CS;CS/|CS;CS 








15 6 7 
CS |}CS;/CS 

















7 2 OF 7 74 7 8 0 0 | 1 3 3 | 8 ll 82 6 10 1 1 0 
| 
#1 #1 #1 #5 #5 #5 | #1 #1 #1 #5 #5 #5 
2 Br. 3 Br. 4 Br. 2 Br. 3 Br. 4Br. || 2Br. 3 Br. 4 Br. 2 Br. 3 Br. 4 Br. 
4 184 2 47 151 2 | 48 152 0 14 182 
#2 #4 #2 #4 
Single Single Single Single 
200 200 200 200 
#83 #3 #3 3# #3 #3 #8 #3 #8 #8 #3 #3 #8 #3 
Absent | Single | 2 Br. 3 Br. 4 Br. 5 Br. 6 Br. Absent | Single | 2 Br. 3 Br. 4 Br. 5 Br. 6 Br. 
1 1 a) ea 92 70 3 0 0 1 41 63 2 








SEGMENT IX 


NUMBER OF LARVAE WITH: 



























































] | aie 
3 Hairs in | 4 Single Hairs | 3 Single, 1 Bifid Hair | 2 Single, 2 Bifid Hairs - Single, 1 Bis, 
Dorsal Brush in Dorsal Brush in Dorsal Brush in Dorsal Brush | 1 Tufted Hair (3 Br.) 
| in Dorsal Brush 
1 : | 65. i | 37 ‘| 96 > | 1 
: | 
6 Hairs in 7 Hairs in 8 Hairs in 9 Hairs in 
Ventral Brush | Ventral Brush | Ventral Brush Ventral Brush 
7 18 169 | n 
LEFT SIDE RIGHT SIDE 
1 | =" 
Saddle Hair Saddle Hair Saddle Hair Saddle Hair Saddle Hair | Saddle Hair 
2 Br. 3 Br. 4 Br. 2 Br. 3 Br. 4 Br. 
198 2 0 197 2 1 
SIPHON 
LEFT SIDE RIGHT SIDE 
| 
8 9 | 10 | 11 | 12} 13 | 14] 15 | 16) 17 | 18 | 19 | 20 8 9 | 10} 11 | 12 | 13 | 14] 15 | 16} 17 | 18] 19 | 20 
PS; PS| PS} PS| PS| PS| PS| PS| PS| PS| PS} PS| PS || PS} PS| PS} PS| PS| PS/| PS| PS| PS/ PS| PS | PS} PS 
2 3 | 34 27 | 29 26 | 43 | 16) 9 6 2 2 1 2 3 | 33 | 15 | 38 | 24 | 44) 13 | 16) 9 2 0 1 
| | | 
Siphonal Hair Siphonal Hair Siphonal Hair Siphonal Hair Siphonal Hair Siphonal Hair 
2 Br. 3 Br. 4Br. 2 Br. 3 Br. 4 Br. 


114 85 1 127 71 2 
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The range for the number of comb scales in the sample of 200 larvae 
examined was 6 to 15 (Table I). Eighteen, or 9 per cent, of these 
larvae had a number of comb scales which lay outside of the previously 
described range of from 8 to 12. The numerical range of the pecten 
spines is recorded as being from 7 to 16. Twenty-three larvae, or 11.5 
per cent of those examined, were found to have 17, 18, 19, or 20 
pecten spines. 


Modal No. 
in Sample Statistical Significance 
Taken 
Segment VIII— 
Comb, 6 to 15 scales in one 8 The difference between the number of 
rank. larvae having 8 and having 10 is 
not statistically significant. 

Hairs Nos. 2 and 4 single. 1 Only this number occurred. 

Hair No. 3, 1 to 6 branches. 4 Modal number occurred significantly 
more often than any of the others. 

Hairs Nos. 1 and 5, 2 to 4 3 Modal number occurred significantly 

branches. more often than any of the others. 
Segment IX— 

Dorsal Brush, 3 single hairs. 2 single, Modal number occurred significantly 
4single hairs. 2 bifid. more often than any of the others. 

3 single, 1 bifid. 

2 single, 2 bifid. 

2 single, 1 bifid 

and 1 tufted. 

Ventral Brush, 6 to 9 single 8 Modal number occurred significantly 

hairs. more often than any of the others. 

Saddle Hair, 2 to 4 branches. 2 Modal number occurred significantly 
more often than any of the others. 

Siphon— 

Pecten Spines, 8 to 20. 14 The difference between the number of 
larvae having 10, 12, and 14, is not 
statistically significant. 

Siphonal Hair, 2 to 4 branches. 2 Modal number occurred significantly 
more often than any of the others. 
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SUPPLEMENTARY NOTES ON TEN DESCRIBED SPECIES 
OF LACHNINI (APHIDAE)! 


MIRIAM A. PALMER, 


Colorado Agricultural and Mechanical College, 
Fort Collins, Colo. 


The purpose of this paper is to add some important details to several 
previously published descriptions of aphids in the genera Cinara and 
Eulachnus of the tribe Lachnini. 

The separation of the species in this group is accomplished with 
considerable difficulty; consequently, every distinctive character which 
can be established is valuable. The original descriptions of these 
species, though excellent, failed to mention some points later found to 
be distinctive, and most of the descriptions lacked figures. For the 
convenience of the reader a summary of the important characters 
contained in the original descriptions will be included with the added 
notes. Data taken from the original descriptions are enclosed in 
quotation marks. 

The species herein treated are as follows: Cinara piceicola (Cholod- 
kovsky)*, Cinara arizonica (Wilson)*, Cinara caudelli (Wilson)*, Cinara 
atlantica (Wilson)*, Cinara gracilis (Wilson)*, Cinara inoptis (Wilson)', 
Cinara pacifica (Wilson)*, Cinara pergandei (Wilson)*®, Eulachnus 
thunbergii (Wilson)*, and Cinara sibiricae Gillette and Palmer. 

The figures were carefully drawn to scale by the writer and equal 
the text in reliability. Measurements recorded on the drawings are in 
millimeters and are not repeated in the text. Portions of hind tibiae 
figured to show relative lengths of hairs are taken from the middle 
third. Hairs on the outer or anterior side are marked with measurements. 


Cinara piceicola (Cholodkovsky) 
1896. Zool. Anz., Vol. 19, No. 499, p. 148, (Lachnus). 


Metatype specimens sent by N. Cholodkovsky, taken on Picea 
excelsa in Europe, 1896, comprise eight alate viviparae. 

Color.—Fundatrix ‘‘dark brown to reddish-gray with greenish tinge 
and little pulverulence, apterous viviparae, much lighter, grayish- 
yellow with black specks; some examples greenish. Alate viviparae 
as in apterae excepting two dark green longitudinal dorsal stripes. 
Oviparae light brown or yellowish. Naked except for white flocculence 
posterior to the cornicles. Males dark green with two black longi- 
tudinal dorsal stripes.”’ 


1Paper No. 190 of the Scientific Journal Series of the Colorado Agricultural 
Experiment Station. 


*From study of metatype specimens sent by Cholodkovsky. 


From cotype specimens kindly loaned the author of this paper by the U. S. 
National Museum in Washington, D. C. 


‘From cotype slide in the Colorado Agricultural Experiment Station 
collection. 
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Measuremenis.—‘‘Apterous viviparae and oviparae with the fourth 
antennal joint much shorter than the fifth and somewhat shorter than 
the sixth.”” Alate viviparae with length of body 3; hind tibiae 1.8; 
hairs on side of abdomen .10. “Oviparae with body 2.5. Males, 
apterous, 2long. Antennae with few sensoria and longer than antennae 
of females.” 

“Living on last year’s bark of Picea excelsa and by the end of May 
often covering entire limbs of younger trees at which time the alate 
viviparae appear. Sexuales appear by the end of June and beginning 
of July. However, the viviparae as well as the sexuales continue till 
the middle of September. The eggs, yellowish for the first few days, 
then black, are laid on the needles.” 

“Observed near Merrekill bei Marva.” 


Metatypes 


) 


; A Hind tibidimiaate 
T —-——20 —» x60 










Hind tarsus 


This species was taken in the United States at Geneva, N. Y. 
June 29, 1909, on Picea excelsa. The specimens are in the collection of 
the Colorado Agricultural Experiment Station at Fort Collins, Colo. 


Cinara arizonica (Wilson) 
1919. Can. Ent., Vol. 51, p. 22, (Lachniella). 


Two of the three cotype slides were examined. One of these con- 
tained three alate viviparae; the other contained three apterous vivi- 
parae, and two immature examples, all taken at Williams, Ariz., by 
E. A. Schwarz. 


Cinara @riZonica (Wilsen) CoTVYPES 
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This species is unusual because of the capitate nature of the hairs. 
Though this character was mentioned in the original description, the 
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measurement of the hairs was not given and is here added, together 
with a few other measurements. 

Alate and apterous viviparae.—‘‘Antennae and tibiae are dark except 
near base. Body of alata and aptera 5-6; surface reticulated in aptera. 
Hind tibiae in alata 5.2; in aptera, 5.12”’; hind tarsus (second joint) .35. 
Rostral III .30, IV .28, V .12. Cornicles in apterous vivipara .50 in 
diameter at base. Antennal joints in alata as follows: III .8—‘‘.9, 
IV .39, V .37, VI .166” (. a 04); in aptera III ‘‘.96’’—1, sensoria 1-3; 
IV “ 35"—.40, V “27”—.35; VI “17” (.12+.05). Hairs in both alata 
and aptera as allows: on aaa .05—.06; on side of abdomen in alata 
.03, in aptera .045. 


Cinara atlantica (Wilson) 
1919. Can. Ent., Vol. 51, p. 21, (Lachniella). 

The cotype slide studied contains one alate vivipara, six apterous 
viviparae, and three immature examples taken on Pinus sp. June 19, 1909, 
at Webster, Mass. (The total number of cotypes mentioned in original 
description was three alatae and ‘‘five’’ apterae.) 


Cinara atlantica (Wilson) 9, Cotypes 
Alate viv ii aia ath nal a — ple POs Sn ae ; 
_ ltl dn eee thioediae D-OW — Ke os pe Ee 
\_£-46 S50 \ Sen.6-8 —> --.20>+230 > oe Laan 
Apt. vi¥ . Z Alate viv. 
Sot C— — 
wT SST OS —<>- Se 
> BBA - SOy>- = 4 23 -12=-405 
— Rostrum 
19+~06 


Ihnd =~ 


Alate and apterous viviparae: Antennae and tibiae dark beyond 
bases. Length of body 2.37 to 2.39; antennal length 1.25—-1.28; hind 
tibiae 2.08 to 2.2; hind tarsus (second joint) .25 to “*.31 to .33.” 


Cinara caudelli (Wilson) 
1919. Can. Ent., Vol. 51, p. 43. (Lachniella). 
The “type” slide contains one alate vivipara, three mature and 
two immature apterous viviparae (comprising the entire number of 
cotypes), taken on spruce, July 7, 1903, at Kaslo, B. C., Canada. 


snare caude i (Wilson Cot yPEs 
AP : 
[ Al Vive oC. “7d ae oY ae x << SPs ’ 
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\SEye Hind tibiae x60 


Alate and apterous viviparae—Antennae and tibiae dark distally. 
Aptera with “two dorso-lateral rows of dusky irregular spots and two 
rows of five oblong spots which appear to be glands.” ‘‘Body length 
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2.4 to 2.5; antenna 1.32 in alata, 1.28 in aptera.’”’ Antennal joints in 
aptera as follows: III. .48—‘.63,” IV ‘.18”—.21, V ‘.25,”" VI ‘.19” 
(.16+.05), cornicle .20—.26 in diameter at base in aptera. Hind 
tibiae 2.15 in alata, 2 in aptera; hind tarsus (second joint) .35—.38 in 
both forms. Hairs on antennal III of aptera .05—.07; on side of 
abdomen .05—.08 long. 


Cinara gracilis (Wilson) 
1919. Can. Ent., Vol. 51; p. 20. (Lachniella). 

The ‘‘type”’ slide contains cotypes as follows: two alate viviparae, 
one apterous vivipara, and four young (comprising all the individuals 
used in original description) taken on Pinus inops, May 27, 1894, in 
the District of Columbia by Theo. Pergande. 





Alafe viv. «a Cinara gracilis (Wilson) 
4 eee LL Leg pf, COTYPES 
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VN x60 


Alate and apterous viviparae—‘‘Antennae and hind tibiae black 
except near base. Length of body, in alate vivipara, 3.88, in aptera 
3.25. Antenna, in aptera, total length 1.22:” joint III ‘.46’—.48; 
IV .18—‘.21,” V .20—.21,” VI .138+.05. Sensoria on III, 0—1; 
IV ‘“i—2:”’ V 1. Hind tibiae, length in “alata and aptera 2.42 to 
2.45.” Hind tarsus, second joint (on all three specimens) .25. Ocular 
tubercles present. 


Cinara inoptis (Wilson) 
1919. Can. Ent., Vol. 51, p. 18. (Lachniella). 
The cotype slide examined contains one alate vivipara, one apterous 
vivipara, and one immature inaividual. (Total cotypes were one 
alata and four aptera.) 
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Alate and apterous viviparae—‘‘Antennae and second and. third 
tibiae dark except bases. First pair of tibiae entirely black. Body 
length 3.25.” Hind tibiae 2.25 in alata, “‘2.39—2.75 in aptera.”” Hind 
tarsus (second joint) “ 95—.37 in alata;”’ ‘‘.25’’—.40 in aptera. Hairs 
spine-like and thick, on side of body in alata and aptera .15. Ocular 
tubercles inconspicuous. 

This species resembles Cinara pergandei but differs distinctly as 
follows: in the length of rostal III .25—.27 and IV which is .25; these 
lengths are .17 and .15 respectively in pergandet; the difference in hairs 
on the cornicles is much less marked than in pergandei and the first 
pair of tibiae, only, are entirely black, while all three are totally and 
conspicuously black in pergandei. 


Cinara pacifica (Wilson) 
1919. Can. Ent., Vol. 51, p. 21. (Lachniella). 


Two cotype slides (comprising all the specimens mentioned in 
original description) were examined by the writer. The specimens 
comprised three alate vivipara and eleven immature examples taken 
on Abies grandis at Eureka, Calif., May 19, 1903. The specimens are 
in poor shape, only one entire antenna being present. 


. g (WHISON) 


i 
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Alate vivipara.—‘‘Tibiae, especially the hind pairs, almost entirely 
dark. Body length 1.86 (?). Antennal length, 1.04 (?), hind tibiae 
1.86,” hind tarsus (second joint) .25. Ocular tubercles inconspicuous 
but present. Cornicles without hairs and without cone-shaped or 
mammiform base, flattened and inconspicuous. ‘Hairs fine on 
antenna, legs and body.” 


Cinara pergandei (Wilson) 
1919. Can. Ent., Vol. 51, p. 46. (Lachniella). 


The cotype slide examined contains one alate vivipara and five 
immature examples taken on Pinus inops, June 9, 1903, near Washing- 
ton, D. C. Several metatype slides containing apterous viviparae were 
also studied. 

The most prominent characters according to the description are 
the “‘deep-brown to jet-black tibiae with heavy leaning spines” and 
also important are the “dusky spots on the dorsum each bearing a hair 
though there are also other hairs without dusky spots.’’ Two distinctive 
characters not mentioned in the original description are: first, the 
peculiar shape of the eyes, apparently lacking ocular tubercles and 
with a prominent base giving a stalked appearance, and second, two 
sizes of hairs on the cornicles, namely numerous fine hairs .07 long and 
scattered coarse ones .13—.17 long, also hairs of two lengths on the 
body .08 and .16 on side of abdomen of both alate and apterous 
viviparae. 
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Alate and apterous viviparae.—‘‘Body length 4.08 in alata 4.16 in 
aptera. Antennal length 1.52—1.55 in both forms. Hind tibia 2.39 
in aptera, 2.33 in alata.’’ Ovipara.—Apterous, and same in coloration 
and measurements as apterous vivipara. Differing from vivipara only 
in numerous small sensoria on hind tibiae scattered along entire length 
to near tip. The tibiae show almost imperceptible swelling. Male.— 
Alate, color impossible to determine except for dusky markings which 
are same as in alate vivipara. Body length 3; antennal length 1.5; hind 
tibia 1.3—1.8; second joint of hind tarsi .25—.35; cornicles .20 in diam- 
eter, rostral IV .13—.15. 


Cinara pecpandey (Wilson) cotvpe 
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Both sexuales were described from metatype specimens taken Oct. 
26, 1901, on Pinus inops in Virginia, slides No. 9517, U. S. National 


Museum. 
This species rather resembles Cinara solitaria (Gillette and Palmer) 


but differs as follows: 
































C. solitaria c. pergandet 
Rostral IV & V aA 23+. 12 : - 15+.07 . ay aed 
Hairs on body ge .02 and 05 eo ai 08 and .16 F re 
Hairs on antenna acd bee ia 05 aa crt ell 10. oa ne a 
Hairs on hind tibine aa 10—.3 3) aed 09-17 oe 
Hairs on cornicle po fine .02, heavy 05 fine .07, heavy .13- 17) 
Ocular tubercle van inconspicuous Pf apparently absent 
Eyes cae een sessile a somewhat stalked 
Body length , . 3. - cara alata 4.08; aptera 4.16 





Hind tibiae length 1.5 2.33-2.39 
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Cinara sibiricae (Gillette and Palmer) 
1924. Ann. Ent. Soc. Amer., Vol. 17, p. 12. (Lachnus), and Ibid. Vol. 24, p. 869. 


Critical inspection shows some differences in the length of the hairs 
of the cornicles of this species. Though differences can be found on 
the figure accompanying the descriptions, no mention was made of 
this in either the original description or the Aphidae of Colorado. 
(A. E. S. A., Vol. 24, p. 869, 1934). The shortest and finest hairs are 
.07 long, the longest and coarsest are .14 long with considerable inter- 
grading; there is not the contrast which is found in Cinara solitaria 
Gillette and Palmer or in Cinara pergandei Wilson. 


Eulachnus thunbergii Wilson 
1919. Ent. News, Vol. 30, p. 3. 
The ‘‘type’’ slide contains a single male and six oviparae (the total 


number of examples used in the original description) taken on Pinus 
thunbergii in Tabata, Tokio, Japan, Nov. 25, 1905. 
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Sexuales.—Alate male, ‘‘yellowish-green on abdomen, darker yellow- 
green on prothorax. Head, thorax, and cornicles black; antennae and 
legs dusky. Body length 2.34 in ovipara; over 2 in male. Antennae 
of ovipara 1.53. In the male the only remaining antenna was deformed. 
Hind tibiae 1.11 in ovipara, 1.33 in male.” Cornicles barely .01 in 
depth (‘‘1 mm.” in original description is obviously a misprint). ‘Hairs 
semi-spinelike;’’ on antennal III of both forms .11 long; on side of 
abdomen .14. 

In the opinion of the writer, this species differs from Eulachnus 
rileyi Williams only in having finer, less spine-like hairs. These differ- 
ences, however, are only quantitive and apply only to sexuales as 
compared to viviparae. A comparison of similar forms is necessary to 
establish differences definitely. 





BOOK NOTICES 


BIBLIOGRAPHY OF THE HOMOPTERA (AUCHENORHYNCHA), by 
Z. P. Metcatr. Vol. I, Authors List, A-Z, 886 pages; Vol. II, List of 
Journals and Topical Index, 186 pages, not dated. Review copy shipped 
March 19, 1945. North Carolina State College, Raleigh, N. C. Price, 
$7.74 postpaid. 

The excellent printing of this bibliography and its comprehensive nature lead 
one to wish that all groups could be equally favored. It will obviously be as 
convenient for practical use as modern printing could make it, as well as very 
attractive in format, and the cloth binding should result in its resisting the wear 
and tear of extensive handling.—A. W. L. 


AN ANNOTATED LIST OF THE SCOLYTOIDEA OF WASHINGTON, by 
Gorpon K. PATTERSON AND MELVILLE W. Hatcu. University of Wash- 
ington Publications in Biology, Vol. 10, No. 4, pp. 145-146, 1945. Uni- 
versity of Washington Press, Seattle. Price, 20 cents. 


Unlike many faunal lists, this short paper includes, in addition to the species 
and their known distribution within the state, reference to the food plants from 
which they have been reported and to the collection where the material is housed. 
It should be a very useful item to coleopterists.—A. W. L. 


CERCOPIDAE OF CUBA, by Z. P. MeTcaLF AND S. C. BRUNER. Journal of the 
Elisha Mitchell Scientific Society, Vol. 60, No. 2, pp. 109-127, pl. 58-61. 
1944, 


This revision brings up to date the work presented as a brief review by the 
same authors in 1925. It adds two genera, one of them new, to the previous list, 
and increases the number of species known to occur on the island to 22. The 
treatment includes a key to the genera and keys to the species of the genera which 
are represented by several species. The plates are made up of excellent drawings 
of the genitalia of males of all species for which this material was available, struc- 
tural details of the wings, head and thorax, and figures of the dorsal aspect of most 
species. The format is very similar to that of the Annals.—A. W. L. 


THE NATURE OF THE BEAST, by RutH CrosBy NosBLe. viii+224 pages. 
1945. Doubleday, Doran & Company, Inc., Garden City, New York. 
Price, $2.75. 


The title page adds that this book is a popular account of animal psychology 
from the point of view of a naturalist, based largely on the scientific publications, 
lectures, and notes of the late G. Kingsley Noble, Ph.D., of the American Museum 
of Natural History, and the author further modestly pays tribute in her preface: 
“This book owes its origin and what it has of inspiration to two men of great 
vision and devotion to a cause: Brigadier General Theoden Roosevelt, and my 
husband, Dr. G. Kingsley Noble—both of whom were called away long before 
their work was done.”’ 

Although it is a small volume it is deceptively compact, owing to the lightness 
of wartime paper and to the limitation of margins, and every page is well worth 
reading and is in no way soporific. The author proceeds from a consideration 
of the world of animals and their basic sensations through the simpler levels of 
behavior and intelligence. In the majority ot the seventeen chapters she takes 
up such topics as social relations, sex relations and parenthood, and play, con- 
cluding with a chapter on behavior and evolution. The last is brief and not 
philosophically penetrating, since it presents only the commonly accepted process 
of adjustment to various environments through mutations, but at least it has no 
unwarranted presumption and detracts in no way from the fascination of the 
volume as a whole. The book has the rare quality of combining entertainment 
with sound scientific value.—A. W. L. 
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EL “TRYPANOSOMA VIVAX”’ AMERICANO, by VLApimir Kuses, D.M.V. 
xi+124 pages, 10 tables, 20 figures. Summary in English. 3rd Conferencia 
Interamericana de Agricultura No. 1, Caracas, Venezuela. 

The author has made an extensive study of Trypanosome vivax which is 
pathenogenic to cattle, sheep, goats, and horses. It was discovered in Africa 
and studied extensively there and first reported from the Western Hemisphere 
in 1919. Transmission from host to host is done mechanically by blood sucking 
insects, chiefly Tabanus and Stomoxys. The history of the disease, the morphol- 
ogy and biology of the parasite, pathogenicity to various hosts, and therapy are 
considered in detail. A new trypanocidal agent, Bayer 7602, was discovered 
to be of great value in the prevention and treatment of the disease.—C. E. VENARD. 


LA VIE DES SCARABEES, by R. PAuLian. 231 pages, 27 figures, 1944. 
Librairie Gallimard, Paris. Price, 95 francs. 


This little volume, typical of the host of paper covered French publications 
in its good format and very poor paper, is a survey of the habits of beetles. In 
such small compass a thorough account of such a large order cannot be expected. 
The author has chosen general truths and interesting facts in treating various 
families in most of his chapters, and in this way has presented an entertaining 
account rather than an important scientific volume. Although most chapters 
deal with one or two families, as Chapter IV on the Necrophoridae, three chapters 
are devoted to the Scarabaeidae and other chapters cling less closely to taxonomic 
divisions, as in the last on termitophiles and myrmecophiles. The book should 
be a welcome aid to facility in entomological French.—A. W. L. 


INTERNATIONAL COMMISSION ON ZOOLOGICAL NOMENCLATURE. 


The Commission announces that editions are in preparation of the Regles 
Internationales de la Nomenclature Zoologique comprising the French text and 
the English translation on facing pages, and The Official List of Generic Names in 
Zoology, together with particulars of all decisions taken by the International 
Commission on Zoological Nomenclature in relation to particular Zoological 
names. The Commission has limited resources for publication and desires to 
make these fundamental volumes available to as many scientists as possible, 
hence it offers a reduction of 20% of the publication price (not yet announced) on 
advance orders. This offer requires payment before the date of publication, but 
provides for the placing of orders at the present time. They should be addressed 
to The International Commission on Zoological Nomenclature, Publications 
Office, 41 Queen’s Gate, London S. W. 7, England.—A. W. L. 


THE ROCKEFELLER FOUNDATION, A REVIEW FOR 1944, by Raymonp 
B. Fospick. 63 pages. Published by the Foundation. 


As always the Review presents a vivid picture of the romance and tragedy 
of science as shown by the superb work of the organization in the promotion of 
scientific research per se and of its humanitarian application. With the war in 
Europe still raging, Dr. Fosdick’s opening pages awaken us anew to the tragedy 
of science on that continent, but with the tragedy he brings a stirring realization 
of the indomitable courage and devotion of the scientists whose countries have 
been overrun, The steps taken to maintain the flow of periodicals published 
during the war are briefly reviewed, and the closely related problem of language 
barriers is discussed at some length. The complex problem of wartime utilization 
of scientific personnel is surveyed briefly. The remainder of the Review is 
devoted to the Foundation’s important work in public health, psychiatry, popula- 
tion studies and other work in the social sciences. The pamphlet concludes with 
a summary of disbursements for the year in the support of projects in the various 
fields to the impressive total of $9,580,360. This sum represents actual grants 
beyond the modest administrative expenditures. It engenders much pride and 
even a little awe in the position of the United States in the world of science for 
which the Foundation contributes such important support.—A. W. L. 
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BIBLIOGRAPHY OF BIOGRAPHIES OF ENTOMOLOGISTS, by MarHILpE 
M. CARPENTER. 116 pages. American Midland Naturalist, Vol. 33, No. 1, 
pp. 1-116, January, 1945. The University Press, Notre Dame, Indiana, 
Price, 75 cents. 

A compactly printed contribution, this publication includes an amount of 
material scarcely to be expected. According to the author’s introduction the 
references include ‘‘not only obituaries, but birthdays, portraits, anniversaries, 
biographies and disposition of collections.’’ It should replace and adequately 
supplement the Bibliography of Entomologists by J. S. Wade, cited by the author 
as the precursor of her work. The 116 pages show an amazing number of detailed 
references. The mistakes and omissions modestly anticipated in the introduction 
cannot be great enough to detract from the value of the work to entomologists. 

—A. W. L. 


THE GENUS FUNDELLA ZELLER: A CONTRIBUTION TOWARD A 
REVISION OF THE AMERICAN PYRALIDOID MOTHS OF THE 
FAMILY PHYCITIDAE, by Cart Hernricw. Proc. U. S. National 
Museum, Vol. 96, No. 3190, pp. 105-113, pl. 4-6. 1945. 


This baffling family of moths was represented in the Barnes collection during 
the reviewer's curatorship by such a large amount of unworked material that the 
National Museum collection, now including the Barnes material, undoubtedly 
contains unequalled resources for sound taxonomic studies. With a man of 
Heinrich’s ability and experience to carry on the work lepidopterists may expect 
in time to be able to deal with these moths more confidently although the present 
revision, treating a genus of five species of which only two are recorded from the 
United States, suggests very strongly that they will always be difficult insects. 
It is to be hoped that more work on the family will soon appear.—A. W. L. 


SOUTH AMERICA CALLED THEM, by Victor WoLFGANG von HAGEN. 
xii+ 311+ ix pages. 1945. Alfred A. Knopf, New York. Price, $3.75. 


Don’t buy this book for detailed information on the great continent which 
still offers so much undescribed material to the entomologist, but by all means 
buy it for the hours when you put your laboratory out of mind and settle down 
for sheer enjoyment. You will go back fired with new enthusiasm and new appre- 
ciation of the things that have come to you from our neighbor, so near geographic- 
ally, yet so inaccessible for most of us. F 

Von Hagen divides his treatment into four parts, based respectively on the 
explorations of Charles-Marie de la Condamine, Alexander von Humboldt, Charles 
Robert Darwin and Richard Spruce, and in his pages every one of them lives and 
breathes. We learn vividly of the early Spanish control of South America and 
how the general interest in measurements of the earth gained entry for Condamine 
and opened the way to exploration of the natural resources of the continent. We 
read of the simulation of European elegance in the New World, of strange new 
customs, of the difficulties and dangers of travel on the great rivers and in the 
jungles. We follow the indomitable French woman, Mme. Godin, on her heart- 
breaking voyage down the Amazon and we wonder how human beings had the 
courage and stamina to continue. We are freshly acquainted with the lush 
abundance of the continent and the wealth of plants and animals utterly new to 
the white invaders. We learn of the tireless collectors who secured these 
treasures for scientists to study in spite of the difficulties of working in primitive 
surroundings. We read of Condamine’s fashioning a rubber pouch to protect his 
quadrant from moisture—and that before the middle of the eighteenth century! 
We hear also of the strange medicinal plants and of the efforts to secure them 
for European use. And we learn again of the age-old devotion to science that led 
men like Spruce to go on for years with little reward save the satisfaction of his 
work. 

Books of exploration and travel can be dull. This one is not. You will find 
every bit of it the kind of reading that keeps you up late at night and much that 
can be read again with enjoyment.—A. W. L. 





NOTICE TO MEMBERS AND CONTRIBUTORS 


The Annals of the Entomological Society of America, published by 
the Society quarterly, includes the Proceedings of the Annual Meetings 
and such papers as may be selected by the Editorial Board. 

Papers may be submitted to any member of the Editorial Board 
and should be as nearly as possible in the form desired as final, type- 
written, and illustrations finished complete ready for reproduction. 
Plates must not exceed 414x634 inches unless intended to fold. Cuts for 
illustrations are charged at cost to the author. In general, papers to 
be accepted must be original, complete and previously unpublished. 
Authors will be allowed fifty reprints gratis and additional copies at cost 
to the Society. 

The Managing Editor is provided with the most recent address 
of all paid-up members on record in the Secretary’s office for mailing 
the numbers of the Annals and members failing to receive their numbers 
should present their complaint to the Managing Editor within four 
months from the date of the mailing of the issue. After that time 
the numbers will be furnished only at the regular published rate. 

Requests for information as to membership and annual dues of 
members should be sent to the Secretary-Treasurer, Dr. Herbert H. 
Ross, Illinois State Natural History Survey, Urbana, I]. 

Communications relating to the Annals, and orders for reprints or 
back numbers, should be addressed to the Managing Editor. 


SUBSCRIPTION RATES AND BACK NUMBERS 


The regular subscription rate for the ANNALS is $5.00 (U. S. money) in the 
United States and all other countries. 

During reorganization incidental to the change in editorship all back numbers 
have been placed in storage, hence it will be impossible to fill orders for an 
indefinite period. An announcement will be published as soon as arrangements 
have been completed. Inquiries meanwhile may be addressed to A. W. LInDsEy, 
Denison University, Granville, Ohio. 


THE THOMAS SAY FOUNDATION 


Vol. I.—Sarcophaga and Allies of North America . . _ Price, $3.00 
By J. M. ALDRICH 


Vol. ons or Stoneflies of North America . 5.00 
By J. G. NEEDHAM and P. W. CLAASSEN 


Vol. ITI. ks 4 Nymphs of North America . . .  . 4.00 
P. W. CLAASSEN 


Send vidas to J. J. Davis, Purdue University, Lafayette, Indiana. 


Orders outside the United States, Canada, Mexico and U. S. Possessions, 
50 cents extra per volume. 


All accounts with the Entomological Society of America, or its 
Journal, ‘‘The Annals,” owing by individuals or institutions without 
the United States should be paid by Postal Money Order in American 
Dollars. 
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